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Character and conditions of induction. 
CHAPTER XV. 

• Character of Induction. 

§ 1. Transition to Induction. We have 
seen that in actual life Induction and Deduction 
run into each other — Induction proving the 
material validity of abstract truths established by 
Deduction, and Deduction also supplementing and 
verifying inductive generalizations and showing 
their harmony. In passing from facts to laws, 
we employ the inductive method ; while, in apply- 
ing these laws tO new cases, we make use of the 
deductive method. We have seen also that, in 
syllogistic reasoning, at least one of the premises 
must be universal, which, if not a fundamental 
truth, must have been reached by induction. Thus, 
if we are not satisfied with the mere formal truth 
secured by deduction, we are inevitably led to 
inquire into the correctness of the data and thus 
into the inductive validity of the universal premise. 
If our end is truth in the full sense of the term— 
and not this or that form of truth— then we can 
never be satisfied with an examination of this or 
that type of reasoning, but we must inquire into 
the grounds of all reasoning contributing to a 


Induction and 
Deduction 
supplement ^ 
each other in 
conclusively 
establishing 
a truth. 


Truth in the 
full sense can 
be attained 
when 

Deduction is 
aided by 
Induct lon» 



Induction 
inquires into 
the (material) 
truth of 
universal 
propositions 
entering into 
deductive 
reasoning. 


Character- 
istics of 
M action 


(I) Ind, Motion 
establishes a 
proposition 
instead of a 
notion. 


In a complex 
Notion, a 
connection of 
elementary 
ideas is 
assumed, 
while in an 
Induction, it 
has to be 
proved. 

(2) Ifi 

Induciltpn the 
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complex result Hence the transition from Deduc- 
tion to Induction is as natural and necessary as 
the passage from Induction to Deduction. Indeed 
are but different aspects of the inferential 
activity. And, since we have discussed Deduction 
first, for its comparative simplicity, we must now 
pass on to the consideration of Induction, which 
supplies universal propositions, serving as premises 
of deductive reasoning. ^ 

§ 2. Marks of Induction. An Inductive 
Inference implies that we arrive at a universal prop- 
osition in harmony with facts, by observing d num- 
ber of individual instances. It is a universal real 
proposition based on observation and established 
in conformity with the uniformity of Nature. Three 
points we should note in this connection : — 

(1) What is established by Induction is a prop- 
osition as distinguished from a notion. A notion 
often involves but a single idea or quality, while 
an inductive proposition expresses a connection 
between two notions or terms. Sometimes, no 
doubt, a notion may be complex, involving a 
plurality of ideas or qualities, ‘ man ', 'matter, 
‘book’ ; and in such notions the ideas or qualities 
are evidently found connected. But there is a 
difference even between such a complex notion 
and an Induction. In a complex notion the con- 
nection is tacitly assumed, whereas in Induction 
the connection is open to question and has thus to 
be proved. {Vide Chap. XXV, § i.) 

(2) The conclusion in Induction is always more 
general than the data or premises : wt observe 



§ 30 CHARACTER OF IBTDUCTION. 3 

only a few cases, while the inference covers all 
similar cases. The es^nce of Induction lies, as 
indicated by MU! and Bain^in the leap orj^azard 
involved in passing from the known to the 
unknown. If in any case there is no sych leap, 

• f- e’faraple, 

on observing individually that every student of 
this class prepares his lesson, I conclude that all 
the st^udents of the class prepare their lesson, it 
cannot be called Induction in the proper sense of 
the term. The conclusion here does not state 
more than what is given in the premises : the 
conclusion is but an epiton^e or summary of the 
instances observed. This form of Induction is 
described by Mill and Bain as Improper Induction. 
A true induction indicates that we pas$ froiri 
*some’ to *air — from the cases which are present 
■before us to all similar cases, embracing the past, 
the present, and the future, the near and the 
distant, the familiar and the unfamiliar. Thus, 
when we conclude that W/ material bodies have 
weight’ from "somi known instances of the weight 
of such bodies, we argue inductively in the proper 
■sense of the term. 

(3) Induction must ultimately be based on 
observation. We have seen that formal truth or 
self-consistency is the end of Deduction, while 
material truth or conformity to fact is the end of 
Induction. A generalization not in harmony with 
fact is to be rejected as an extravagant hypothesis, 
§ 3. Postulates of Induction. We have 
seen in Chapter I, § 10, that Logic presupposes 


(;pnp|fl«oiijs 
than the data* 


( 3 ) Induction 
aims at 
niaterial 
truth, and so 
it is based on 
observation. 


Besides the 
general postu- 
atesof Logic 
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mentioned in 
Chap. 1 » i 10, 
Induction 
assumes the 
coherent and 
systematic 
character of 
the world 
with the 
necessary 
implications 
of the Prin- 
ciples of 
Causation, 
Uniformity 
and Sufficient 
Reason. 


certain data without which there would be neither 
materials nor principles to proceed with. These 
ultimate data are, as we have said, (l) the inind 
or the subject, (2) the thing known or the object 
and (3) the relation between the subject and the 
object. In addition to these assumptions there 
are certain others in all Inductive inferences. We 
have seen that Induction aims at establishing^ 
universal real proposition from the particular facts 
of experience. It thus tries to discover the laws 
of nature which express general connections 
between several phenomena wliich would other 
wise seem detached It, therefore, assumes that 
there are fixed and definite relations in nature^ 
that the world is not a chaos but a cosmos where 
every event has a* sufficient reason or cause for 
its happening. This assumption is expressed in 
the principles of Sufficient Reason, Causation and 
Uniformity of Nature which are regarded as the 
ground of Induction, We have seen that all 
these principles are but expressions of Consistency 
or Identity. (Vide Chap. II, §§7-9). I aw of 
Uniformity, for example, a.s found in Nature is 
really Identity in another form and Law of 
Causation as understood in science is based on 
the same piinciple. Similarly, the Principle of 
Sufficient Reason aiming to show necessary and 
identical connection between effects and causes- 
or conclusion.s and data is but Identity differently 
expressed. Hence, the most general principle 
which lies at the root of all Inductions is the. 
Principle ofldentity. 
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§ 4. Perfect and Imperfect Induction. 

A distinction has been drawn between Perfect 
and Imperfect Induction. An Induction is said to 
bt perfect whtn a universaj proposition is estab- 
lished after an examination of all the instances 
coming within its sweep. When, for example, we 
say that all the students of this class have prepared 
their lesson well after examining every one of them, 
then tke induction is said to be perfect, because 
there is perfect assurance about the conclusion : 
when we have observed every case . coming within 
the ‘air, the universal conclusion cannot but be 
true. Hence, Aristotle regards Perfect Induction 
as ‘formally valid’ induction. An induction, on the 
other hand, is said to be imperfect when the uni- 
versal conclusion is reached after a survey of only 
some of the instances, as when we say all the stu- 
dents of this class have prepared their lesson from 
a random examination of many of them. In an 
imperfect induction there can never be perfect as- 
surance owing to the more or less precarious exten- 
sion to all cases of what has been observed in but 
a few or many. Thus, what is called imperfect 
induction really illustrates induction proper—the 
leap from the known to the unknown, the passage 
from ‘some’ to ‘all’ ; while whaf is called perfect 
induction is scarcely an induction,~it is induction 
improperly so called, because it is a mere summation 
of knovyn facts. ^ Hence, Mill denies Perfect Induc- 
tion the status of Induction at all, 

It may be mentioned in this connection that 
the terras perfect and imperfect induction have 


Perfeci 
Induction is 
based on an 
observation 
of all t he 
instances 
comingr 
within its 
range ; 


while 
Imperfect 
Induction^ 
on an 

observation 
of some of 
the instances. 


Imperfect 
induction is 
really 
induction 
proper. 


The 

distinction 

between 
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Perfect and 

Imperfect 

Inouctiofi 

however, not 

uniformly 

drawn by all 

writer?. 


Fowler. 


not been used uniformly by all writers. The above, 
distinction was drawn by the scholastic logicians. 
Some modern writers, however, have used ‘perfect 
induction* even in the sense of scientific induction 
or induction proper, while others have used 
it to cover all instances where there is room 
for certainty as distinguished from those 
where there is room only for probability, 
Fowler, for example, writes, “It sometimes happens 
that though we may be unable to establish a fact 
of causation between two particular phenomena, 
we may be able to show that some one phenom- 
enon stands in a calasal relation to some one or 
other of a definite number of other phenomena. 
Thus, supposing a vegetable to be transplanted 
to a distant part of the world, we may be able to 
assure ourselves, by excluding other causes of 
difference, that any new qualities which it may 
assume are due cither to difference of climate or 
to difference of soil, or to both of these causes 
conjointly, though our knowledge may not enable 
us to assign amongst these alternatives the partic- 
ular cause or combination of causes to which the 
effect is due. Now ought such an Inference to be 
classified as a perfect or an imperfect Induction? 

If we content ourselves with stating the alterna- 
tives, the inference should be regarded, so far as 
it goes, as a Perfect Induction ; for within the 
limits stated the conclusion may be considered 
absolutely certain. But, if, on any grounds, we 
suppose one of these alternatives to be more 
probable than the others, and we state this as our 
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^conclusion, the inference is, of course, only a 
probable one, and should rank as an Imperfect 
Induction. The same remarks will apply to those 
cases in which there is any uncertainty as to the 
nature of the fact of causation. If the inference 
be, say, that the two phenomena either are one 
cause and the other effect, or stand to each other 
in the relation of cause and effect, though we may 
be unable to determine which of the two is cause 
and which is effect, or are joint effects of the same 
cause (adding any other alternatives which the 
particular case may require), the inference is, so 
far as it goes, a Perfect Induction. But, if one or 
some only of these alternatives be selected, on any 
grounds short of absolute or moral certainty, to 
the exclusion of the others, the inference is only 
probable, and must be regarded as merely an Im- 
perfect Induction.” (Inductive Logic^ pp. 222-223). 

§ 6. Processes Simulating Induction. I 
Under this head come all those cases where we 
apparently generalize a law from the observation of 
a few instances, without really doing so. The follow- 
ing cases may be considered in this connection 

(i) What has been described above as perfect 0 ) Perfect 

ioduction, 

induction is not really an induction, in as much as being l)ut a 
there is no advance in knowledge in such a case, thriftstances 
Suppose we argue thus : The Calcutta University, observed, is 
the Patna University, the Dacca University, the induction. 
Bombay University, the Madras University, the 
Allahabad University, the Punjab University the 
Lucknow University, the Benares Hindu University, 
the Delhi University, and the Mysore University 



The same 

remark 

applies to 

some 

forms of 

mathematical 

reasoning. 


(a) The proofs 
of Euclid, 
though 
apparently 
inductive 
are not really 
so, since they 
are but 
deductions 
from 

definitions, 

axioms, 

and 

postulates. 
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aitn at the due education of Indian students ; but; 
these Universities are all the Indian Universities: 
therefore, all the Indian Universities aim at the 
due education of Indian students. Here the con- 
clusion merely sums up what is said in the prem- 
ises, without giving us any new information. 
It is but a compendious form of the original 
statements and not [)roperIy an induction. 

An analogous case is found in some fosms of 
mathematical reasoning. When, for example, 
observing that a straight line meets the circle, 
the ellipse, the parabola, and the hyperbola only 
in two points, we conclude that the same thing 
is true of all conic sections, we cannot be said to 
reason inductively, since the conclusion only states 
briefly what is said separately in the premises. 

(2) The proofs of Euclid are sometimes regard- 
ed as Inductive : a certain truth is proved by refer- 
ence to a particular diagram ; and subsequently it is 
generalized and believed to be true in every similar 
case. The angles at the base of an isosceles triangle, 
for example, are proved to be equal with regard to 
a particular diagram drawn on paper or board ; and 
what is found to be t’^ue in the particular case is 
next generalized with regard to all similar cases, z/fj,, 
all isosceles triangles. Mill calls such a process of 
mathematical reasoning 'Induction by Parity of 
Reasoning' on account of the similarity (parity) 
of the character of reasoning in all such arguments. 
He, however, puts it aside as an ‘apparent induc- 
tion.’ The argument apparently has the semblance 
of Induction, in as much as we proceed from the 
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particular to the general When we closely examine 


the character of proof in such we find that 
it is essentially Deductive. The proof is couched| 
in general language and is applicable to this, that,; 
or any other diagram. The diagram is meant 
merely to illustrate the proof which is essentially 
general and deductive in character. The proof 
really establishes a conclusion from definitions, y 
axioms, postulates, and the truths established in 
the previous propositions. In such proofs, as Mill 
says, ‘'the characteristic quality of Induction is want- 
ing, since the truth obtained, though really general, 
is not believed on the evidence^of particular instan- 
ces.” Thus, we see that Euclid’s proofs are not 
Inductive but Deductive.* 


When on the observation of certain positions 
a planet its orbit is discovered, the inference is 
taken by some to be essentially Inductive. When, 
for example, noticing the successive positions of 
Mars, we infer that it moves in an ellipse, it is con- 
tended that we proceed from the known to the 
unknown, from the particular to the general ; and 
this is an important character of Inductive Inference. 
But we should remember that here we seemingly 
proceed from the particular to the general, 
while really we proceed from the general to the 
particular. If one be not familiar with ihe properties 
of an ellipse, then he can never possibly surmise 


(3) The 
determination 
of the orbit 
of a planet 
from some of 
its position.s 
is really a 
deductive 
inference, as 
it follows 
from a 

knowledge of 
the properties 
of a curve, 


* When, however, a geometrical truth is established by a careful 
observation of several particular instances, the process is to be viewed 
as inductive and not deductive, as when we generalize that the 
angles at the base of an isosceles triangle are equal after measuring 
and comparing such angles in many cases. It then illustrates 
Induction by Simple Enumeration. { Vide Chap. XXll, § 2.) 



(i) Aristotle 
tries to 
reduce an 
inductive 
inference into 
a syllogism of 
the third 
figure ; 
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that the orbit of Mars is elliptic by observing^ 
some of its positions. In discovering the orbit, 
what we really do is to deduce the character of 
the orbit in the particular case from our general 
knowledge of the properties of the corresponding 
curve. Tlie argument is thus really Deductive and 
not Inductive.* (VtWe Chap. XVI, § 5, Colligation 
of Facts), 

§ $. The Inductive Syllogism^ Two 

ineffectual attempts have been made to reduce 
Induction to the Syllogism. Let us consider 
them separately. 

(i) Aristotle tries to resolve an Induction into 
a Syllogism of the third figure thus : — 

‘Henry, Smith, Thomas, and others are mortal’ ; 

‘Henry, Smith, Thomas, and others are all men’ : 

Therefore, ‘All men are mortal’, 

This syllogistic form is described by Aristotle 
as “proving the major term of the middle by means 
of the minor.” Here the minor, middle, and major 

* Dr. Venn observes on this point : “The only facts which 
the example supposes Kepler to have had before him were a 
finite number of observed positions, and these he had somehow 
to fill in. Now, as every maiheniatician knows, given any num* 
ber of points we can conceive as many curves as we please each 
oi which shall fulfil the condition of passing through all these 
points. The true path therefore was in no way given to observa> 
tion m the sense that it only required to be recognized and 
named t it had on the contrary to be selected or guessed from 
amongst the infinite number of possible carves. If it were 
worth going into further detail it might easily be shown that 
'induction' in both senses was involved. Not only was the 
constructive or originative element demanded in a high degree 
(thus constituting the process an induction in Whewell's sense), 
but there was also that of generalization (thus constituting it 
induction in Mill's sense). What Kepler did was, from a finite 
number of observed positions to frame a rule for inferring all the 
intermediate unobserved positions, as well as those at any past ot 
future time,'* {£mpfrtra/ p. 354.) 
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terms are to be understood in denotation. The pred- 
icate of the conclusion (*mortaV) is of the widest 
extent and may thus be said to be the major term. 

The subject of the conclusion — *men’ — is of medi- 
um extent and may thus be said to be the 
middle term. The term which is subject in each 
premise is of the least extent and may thus be 
said to be the minor term. Hence in the syllogism 
the majior is proved of the middle by means of the 
minor. 

But the attempt of Aristotle may be taken as . 

^ •' attempt is 

futile. When, for example, we take ‘Henry, Smith, futile. 
Thomas, and others are all itlen,’ do we examine 
every human being ? If so, the argument is not at 
all Inductive, for the general conclusion is then 
merely an epitome of the instances observed. We 
have seen that the essence of Induction lies in the 
leap from the known to the* unknown which is 
possible only on the discovery of a general law. 

If there is no such leap here, there is no Inductive 
Inference ; and so Induction is not reduced to 
Deduction (Syllogism). If, again, the given minor 
premise involves a leap from the known to the un- 
known, it can be effected only by a truly Induc- 
tive method and not by means of Deduction. 

Again the Inductive Syllogism of Aristotle 
may be said, strictly speaking, to violate the ruljes 
of the syllogism. If we consider the syllogisnt, 
given above, we find that the copula ‘are’ in the 
minor premise means ‘make up’ or ‘constitute’. 

The syllogism, accordingly, implies that each of 
the persons in the major premise is ‘mortal’ (the 
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nature as 
major and 


major term), while the persons in the minor prem- 
ise collectively constitute the class 'men* (minor 
term). Thu*!, the middle term ‘Henry, Smith, 
Thomas and others’ is used collectively in the 
minor premise and distributively in the major. 
Therefore, the conclusion ‘All men are mortal’ is 
deductively invalid as the syllogism involves the 
fallacy technically known as the fallacy of compo- 
sition, ^ 

( 2 ) Aldrich and Whately try to resolve an 
Induction into the Syllogism thus ‘The men 
whom 1 have observed and the men whom I have 
not observed are mortal.’ But ‘All men are the 
men whom I have observed and the men whom I 
have not observed.* Therefore, ‘All men are mor- 
tal/ 

It is argued here that a universal conclusion 
may thus be arrived at by the syllogistic process. 
But the question at issue is — What is the ground 
of the major premise ? We might have observed 
some men to be mortal ; but what right have we 
to assume, without the help of Induction, that the 
men whom we have not observed are also mortal ? 
The unobserved instances can be included in the 
scope of a proposition only when we take for 
granted the truth of the Inductive process. 

An inductive argument may, however, be re- 
duced to the syllogistic form with the Uniformity 
of Nature as the major premise and the facts ob- 
served as the minor. {Vide Chap. XVIII, § i.) 
Thus, ‘John is mortal, Smith is mortal, Brown is 
mortal, Henry is mortal, therefore all men are 
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porta!,’ may be reduced to the syllogistic form 
thus 

What is true of several members of a species 
under certain conditions is true of all the members 
under the same conditions ; 

Mortality is true of the several members John, 
Smith, Brown, and Henry of the species man 
under certain conditions, ie., when human nature 
is preseat in them : 

Therefore, mortality is true of all members of 
the species man under the same conditions ; 
all men are mortal. 

§ 7* Relation of Induction to Deduc- 
tion. We have seen that, in every valid syllo- 
gism, at least one of the premises’must be universal. 
The function of the syllogism thus appears to be 
to interpret a universal proposition by reference to 
a particular case. When a universal proposition is 
thus assumed as a premise, it may be regarded as 
the outcome of prior induction. The way, then, 
in which we usually argue is first to arrive at a 
universal proposition by Induction and then to 
apply such a proposition to a definite or particular 
case. This explanation implies that Induction 
usually precedes Deduction, And, no doubt, as a 
matter of fact, universal propositions are mostly 
established by the application of the Inductive 
Canons or Methods ; only a few fundamental prin- 
ciples are assumed as axiomatic in Logic. But, if 
the question is raised as to the relative priority of 
Induction or Deduction, the question is not quite 
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to answer. In fact, different views have been^ 
held on this point 

(1) Some Mill) maintain that Induction^ 
musr always precede Deduction, We first arrive 
at universal propositions by Induction ; and next 
we apply these propositions to particular cases by 
the Deductive method. 

(2) Others {e.g., Jevons) contend that Deduc- 
tion precedes Induction. The supporters of this 
view hold that the universal proposition is first 
suggested to the mind by imaginative insight as 
a hypothesis ; and, when this hypothesis is verified, 
it is regarded as an Jnductive Generalization. Veri- 
fication deduction of facts from a universal 
proposition or supposition) thus precedes Induc- 
tion. To arrive at an Inductive Generalization, 
we must proceed, according to this view, thus ; — 
1(1) Observation, (2) Analysis, (3) Elimination, (4) 
Hypothesis, (5) Verification (Deduction), (6) Induc- 
tion. 

If we are to choose between these two views, 
the latter view seems to be plausible, so that in 
theory Deduction may be said to precede Induc- 
tion. When from the observation of a few cases 
we pass to a general truth we can do so only by 
imaginatively connecting all such cases together 
and bringing them under a comprehensive formula 
applicable to them all. We never observe the 
general truth floating in the air, as it were. We 
merely guess it at the outset 5 and it is only after 
verification that we accept it as ‘ a law governing 
facts, Thus, deduction, in the form of verification 
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seems to precede the inductive enunciation of a 
law or general truth. Buk we should remember 
that this deductive procedure is generally implicit 
and vague. In all difficult cases, we apparently 
employ first the inductive canons to arrive at 
correct generalizations, which subsequently become 
the starting points of further deductive applications 
and exemplifications. {Vide Chap. XVllI, § i). 

? 8. Induction as an Inverse Process. 

• viewed as an 


Induction is sometimes described as an inverse inverse 
process of deduction, as finding out from a few deducTion, 


concrete cases a law or general truth from which since a correct 

° generalization 

such cases may be deduced. Icstead of proceeding, can be 

as in the syllogism, directly from a general truth 

to a case illustrating it, we have in induction first of 


to surmise such a truth from fhe observation of a previously 
instances and then to deduce them from it for its hypothests/ 
verification before accepting it as a reliable gener- 
alization. A syllogism, as we have seen, may be 
likened to a hypothetical proposition, in which we 
proceed from the antecedent to the consequent, 
and not vice versa. In induction, on the contrary, 
we first pass from the consequent to the antecedent 
and then back again from the antecedent to the 
consequent in order to be sure that the supposed 
antecedent is really a ground adequate to account 
for the consequent To explain some facts we are 
led to frame some hypothesis about a cause which 
is believed to be adequate to account for them ; 
and, to be sure that this hypothesis is correct, we 
put it to test and see whether the result agrees with 
the facts to be explained. If this be the case, the 
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hypothesis is taken to be an inductive generalization. 
Thus, if deduction is a stfaight and forward move- 
ment, induction may be viewed as a circuitous 
movement, in which we move first backwards to 
reach a general truth by way of conjecture or hy- 
pothesis and then move forwards to verify it and 
so to establish it as a well-grounded generalization. 
( Vide Chap. XIX, g 9.) There seems to be a good 
deal of truth in this view of induction, which is 
advocated by Jevons, Sigwart, Bosanquet, and 
others in opposition to what is taught by Bacon, 
Mill, and Bain. Jevons, accordingly, observes — 
^“It is the inversion qf deduction which constitutes 
induction*’. {Principles of Science y p. I2>) 

It may, however, be mentioned here that De- 
duction and Induction are finally but two aspects 
of a fundamental inferential process which aims 
at systematizing or rationalizing experience. As 
rational creatures we can never be .satisfied with 
detached facts ; we ever try to weave them together 
in a connected system by means of laws. Thus, 
an attempt at systematization may proceed either 
from the side of facts or from the side of laws ; we 
may start with facts and try to discover the thread 
or law connecting them ; or we may start with law.s 
and aim at their exemplifications. In the former 
case, no doubt, we have first to suppose a law and 
verify it by deduction of facts, before accepting it 
as a correct generalization. But our aim in both- 
the cases is the same, viz,^ to organize experience. 

§ 9. Induction or Deduction as a 
Converse Process. Of the two processes of in- 
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ference, Induction and Deduction, one is some- 
times said to be the converse of the other. Such 
a description, however, is only partially true. In 
Induction we pass from the particulars to the uni- 
versal, from the less general to the more general, 
while in Deduction we pass from the universal to 
the particular, from the more general to the less 
general. But besides this contrast, there is another 
important point of difference between them which 
renders them quite distinct In the former we aim 
at material truth and so examine carefully the 
validity of the data by an appeal to observation 
and experiment while in thejatter we aim only 
at formal truth and so accept the data as they are 
supplied to us. If in the one case by careful 
observation, variation of circum*stances and elimi- 
nation of accidental features we try to determine 
the material factors which are causally connected 
justifying generalizations in conformity with facts, 
in the other case we take for granted the premises 
furnished by the different branches of knowledge 
on their authority and only draw a conclusion 
which follows necessarily from the data according 
to the fundamental principles of consistency. 
Thus, the view that the one prv>cess is merely the 
converse of the other is only superficially true, 

§ 10, Importance of Induction. Induc- 
tion, as we have seen, enables us to generalize a truth 
from the observatiQu of some individual instances. 
Such a generalization is important in many ways : — 
(i) We thus discover the laws of nature and 
bring together several phenomena which would 
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Otherwise seem detached. Bacon conclusively 
proved the importance of Induction for scientific 
inquiry. 

(2) We can thus remember the several instan- 
ces far more easily than otherwise we may be able 
to do. It is not practicable for us to remember the 
numerous individual instances, illqstrating a law, 
one by one. If, however, a law is established by 
Induction, we can remember, as it were, in a nut- 
shell all that is involved in the law. 

(3) The law or universal proposition serves as 
a formula or guide for future investigations. Sub- 
sequently the law may be applied to new concrete 
cases yielding a conclusion not suspected before. 

(4) When, by careful and continued inductive 
research, we trace 4 he several laws of Nature to a 
few ultimate laws, closely connected with one 
another, we discover the inner unity of the uni- 
verse and understand its true character as a har- 
monious whole. The law of Conservation of 
Energy as the highest inductive generalization 
reveals the fundamental unity and close corres- 
pondence of the different departments of Nature. 

(5) Induction is of great practical value, as it 
enables us to interpret the unknown by reference 
to the known and thus to secure results which 
may be of great moment to us. Without general 
laws to guide us, we cannot employ even deduc- 
tion to determine an issue in a concrete case. 

§ 11. Szercises. 

I. Indicate the relation of Induction to Deduction, de- 
termining their pUce in scientific investigation^ 
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2. Distinguish between perfect and imperfect induction. 
Which of them illustrates the true form of inductive inquiry ? 

3. Explain the characteristics of Induction^ illustrating 
your remarks by examples. ^Induction by Parity of Reason- 
ing is improperly called Induction*. Why ? 

^4. Distinguish Induction proper from processes simula- 
ting Induction. Are the proofs of Euclid inductive generali- 
zations ? If not, when can geometrical truths be so re- 
garded i 

5. Explain and examine the view of Aristotle that “In- 
duction is proving the major term of the middle by means 
of the minor**. 

6. Is it possible to reduce Inductive Reasoning to the 

Syllogism ? Explain and examine the views of Aldrich and 
Whately. ^ 

7. Induction is sometimes described as the inverse pro- 
cess of Deduction. How ? 

8. Point out the importance 0^ Inductive Reasoning, 
Who is the founder of Inductive Logic ? 

9. “Induction is the process of establishing general 
propositions, and deduction is the interpreting of them’*. Ex- 
plain and illustrate this. Is the theory of reasoning he^e 
implied admitted by all logicians ? If not, what other theory 
has been held ? 

10. You draw an isosceles triangle on a board, and 
prove that its two basal angles are equal, and then draw the 
conclusion that all isosceles triangles have their basal 
angles equal : explain the logical character of this con- 
clusion. 

11. Have the inductive and deductive processes oI 
reasoning anything in common ? What is common to them ? 
In what do they differ ? 
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The Inductive Process. 

§ 1. Complexity of Phenomena. We 

have seen that Logic has nothing to do with an 
inquiry into the real character of things (which 
comes within the province of Metaphysics]) ; it is 
I concerned only with facts or phenomena as they 
are presented to our mind. {Vide Chap. Ill, §4.) 
Most of the facts so presented are, however, of a 
/ complex nature ; so that they must be broken up 
or analysed into their constituent elements, before 
we can arrive at a universal proposition. Given 
any object, say, ‘ man ’ or ‘metal’, we can form 
universal propositions about it in various ways by 
(livjlling on its diffjren: features. We may, for ex- 
ample, say • men are mortal,’ ‘ men are imperfect,’ 

■ men are intelligent,’ ‘ men are social beings,’ ‘ men 
are created,' and so on. Similarly, we can say that 
‘ metals are heavy,’ ‘ metals are elements,’ ‘ metals 
are extended,’ ‘ metals are material bodies,’ and 
so forth. All these general statements imply that 
we .select some one feature from among many, 
which becomes the ground of inference in any 
case. Inference, as we have .seen, is always 
based on similarity (Ffdr Chap. IX, § i); and 
this is prominently illustrated in Induction. To 
generalize is to select a common feature, which is 
viewed apart from other factors going with it. An d, 
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considering the complexity of most of the facts of 
experience, we may form, with regard to any object 
or event, numerous universal propositions by 
reference to its different aspects or relations. 

Though, however, theoretically we may form 
innumerable universal propositions with regard to 
any case, yet all of them are not practically useful. 

That ‘ metals are material bodies,’ that ' men are not 
horses^ that ^ umbrellas are extended ’ are general 
propositions, no doubt ; but they are of no practical 
utility. Thus verbal propositions, as merely un- ^duSion^L 
folding the meanings of the subject, are practically to establish 

• ■ iisjefii l real 

useless ; and so they are excluded from Induction propositions 

proper. Induction, as we have seen, is a real prop- fundlmenul^° 

osition, based on observation .and applicable to or deep-seated 
r 1 1 ^ . . connections. 

all facts of a kindred nature* But all real proposi- 
tions are not equally important or useful always. 

That ‘ gold is malleable,’ that ‘ it is ductile,' that ‘ it is 
found in the Transvaal ’ are all real propositions ; 
but they are not equally useful in every case. That 
'quinine cures ague ’and that ‘quinine is bitter’ are 
both universal propositions ; bfit they are not 
equally important always. Hence the business of 
true induction is to employ special means for dis- 
covering deep-seated relations or connections of 
things and phenomena for definite purposes. 

§ 2 The Indactive Problem. We know 
that an Induction is a universal real proposition e^^tabUshing 
based on observation and in harmony with the propositions. 
Uniformity of Nature. In every case of induction propi^fttons 

we generalize a relation between two notions or express any 
r 1 <11 .... , . , one of three 

tact;*. Now, the possible relationships which are relations: 
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generalized are ultimately resolvable into three; 
namely,— (i) Co-existence, (2) Succession, and 
(3) Equality or Inequality. All possible generali- 
zations must involve a reference to some one of, 
these three forms of relation. 

(1) With regard to the relation of Co-existence, 
whether in time or space, it may be mentioned 
that there is no ground for proceeding from the 
known to the unknown, which is the essence of all 
Induction. We may, for example, observe two 
things or qualities together, but if we cannot trace 
the relation of co-existence to causation, we can 
never generalize the ‘connection from the observa- 
tion of a few instances, Hence is it that Bain 
remarks, “ There is a blankness of resources in 
regard to the proper laws of Co-existence ; their 
Logic is speedily exhausted/' {Induction, p. 10.) 

(2) A relation of Succession may be either 
variable or invariable, {a) Variable succession can 
evidently never constitute the ground of Inductive 
generalization : what varies from instance to 
instance can never possibly be generalized or pro- 
nounced as uniform, {b) Invariable succession is 
especially illustrated *n Causation : the cause of an 
event is its immediate, unconditional, and invariable 
antecedent. The cause invariably precedes the 
effect. If, in certain instances of invariable 
succession, we discover the causal connection, then 
evidently we can generalize the relation, relying 
on it. The Inductive Problem is thus practically 
restricted to the discovery of the causal connection 
of facts or phenomena. 
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(3) It may be mentioned here that the relation 
of Equality or Inequality, which constitutes the 
proper subject-matter of mathematics, follows in 
most cases from mathematical axioms. Hence such 
a generalization illustrates rather the Deductive 
Method. If, however, it be contended with the 
empiricists (like Mill, Bain, and others) that the 
mathematical axioms are themselves the outcome 
of generalization from experience, then such 
generalizations must necessarily be as much un- 
certain as generalizations resting on co-existence. 
By observing tne relation of equality or inequality 
in some cases, we are not quite justified in gener- 
alizing such a relation, when we are not aware of 
a causal connection. Thus, the Inductive Problem, 
as rnentioned above, is confined to the establish- 
ment of the caudal connection alone. 

Though the Inductive Problem is thus limited 
to the establishment of causal connection among 
phenomena, yet we find that it may be presented 
in two different forms : (a) either a cause may be 
given, and we try to find out its effect ; or (b) the 
effect may be given, and we try to discover its cause. 

{a) In the first form of inductive inquiry we 
may by direct obsServation or experiment find out 
the effect which follows from the given cause and 
thus generalize the relation between them. Of 
course, it should be remembered that, in dangerous 
cases, it would not be wise to have recourse to 
experiment. In such cases, we should mainly de- 
pend on observation ; and, in complex instances, 
we may have recourse to the Deductive Method, 
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Aristotle. 


by calculating the consequences which are likely 
fo follow from the given causes. 

(6) In the second form of inductive inquiry, 
it is not possible for, us to go backwards and thus 
to find out the cause which actually gave rise to 
the effect. As Mr. Read puts it, “The past cause 
can never be recovered either by Nature or by 
Magic*’. In such cases we are driven to sujjpose 
a cauSe which might have produced the effect. 
The supposition or hypothesis, as it is called in 
Logic, is next tested by the Inductive Canons with 
a view fo verification.. Thus, though the Inductive 
Problem may be presented in either of two forms, 
yet its solution must always be in one direction, 
from cause— real or*supposed — to effect. 

S 3. History of the Inductive Problem. 

We have seen in the last section that Induction 
aims at arriving at a universal proposition which 
extends beyond the range of our particular ex- 
perience and is more than a mere probability. 
It enquires how from one or more cases we come 
to a law which holds good in all cases of the same 
kind, When we look back for its history we find 
Aristotle describing it as a process of ascending 
from the particulars to the universal. He says that 
we establish a universal proposition by reference to 
all the particular instances illustrating it. According 
to him to show that an Induction is formally 
valid all the instances under it must be cited. This 
he considers possible with the help of a syllogism, 
commonly known as Inductive Syllogism, 
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§ 3 ] 

The cow, the buffalo, the sheep, etc., ruminate, 

The cow, the buffalo, the sheep, etc, are horned 

animals, 

All horned animals ruminate {Vide Chap, 

XV, § 6). This kind of inference, called by 
Aristotle Induction, is usually known as Perfect 
Induction and is really deductive rather than in- 
ductive, 

ThetScholastic and Mediaeval Logicians used Scholastics, 
Induction to mean a summation of particular ins- 
tances, e.g.y concluding a certain class of things to 
possess a certain quality after finding it in all 
the members of the class. Such an inference was 
called by the Scholastics Perfect Induction as dis- 
tinguished from what they called Jmperfect Induc- 
tion where a universal conclusion is drawn on an 
observation of some like instances. ( Vide Chap. 

XV, 5 4), Thus, according to them the essence of 
Induction consists in the enumeration of instances. 

Now, the so-called Perfect Induction cannot prop- 
erly be called an Inference which implies a pro- 
gress from the known to the unknown as in it the 
conclusion is merely a re-assertion of the premises, 
a short-hand registration, as it were, of observed 
facts. The so-called Imperfect Induction also is 
uncertain due to its exposure to the risk of a con- 
tradictory instance. Moreover, these inductions 
cannot yield universal propositions which imply 
necessary or causal relation. Hence the opposi- 
tion of Bacon and Mill to such kinds of Induction. Bacon. 

Bacon said that Induction cannot be entirely 
a process of enumeration which “is a puerile thing 
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exposed to the danger from a contradictory ins- 
tance.” The object of Induction is the attainment 
of the knowledge of causes which is the basis of 
all true generalizations. The methods of such 
Induction are to be found in his celebrated work 
the Novum Organon where he describes the 
acquisition of all knowledge as the process of 
“interpreting nature.” Thus, in order to under- 
stand Nature, we should observe her ways of 
action. We should observe the facts as they 
appear with a mind free from all “Idola” or pre- 
possessions and collect a large number of instan- 
ces from which general laws might gradually be 
gathered. {Vide foot-note to § i, Ch. XXXI). His 
Method thus aiips at strict fidelity to facts by 
allowing facts to speak for themselves. The 
salient features of his inductive method, some- 
times called Baconian Method, are : (i) collection 
of a large number of instances of the phenomenon 
under investigation ; (2) exclusion from them by 
comparison of all elements that do not accompany 
the phenomenon ; and (3) detection, as a result of 
the elimination of the non-essential, of the “form” 
or cause of which the phenomenon is the 
effect. Thus we see that we owe to Francis 
Bacon the rudiments of the Method of Scientific 
Induction, subsequently elaborated by J. S. Mill, 
though, however, more than three centuries earlier 
Roger Bacon indicated the importance of experi- 
ment in scientific investigation. 

We have seen that with Bacon observation of 
Nature (facts) was the sole ground of Induction^ 
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§ 3.3 

But mere observation is not sufficient to give us a 
knowledge of causal relation for the attainment of 
which we should exclude the inert factors and se- 
lect the potent. This led Mill to formulate the Mill 
general Methods of Induction which are but meth- 
ods of elimination deducible from the Law of 
Causation. [Vide Chapter XVIII, | i.) Again, 
with Bacon Induction aims at rather discovering 
causal cjonnections than proving them. But Mill 
defines Induction as ‘*the process of discovering 
and proving general propositions.*’ The main 
steps in his inductive procedure are : (i) observa- 
tion of facts, (2) analysis of a •complex phenom- 
enon into antecedent and consequent, (3) exclusion 
of the circumstances which are not invariably 
present with the phenomenon under investigation 
with the help of the methods of elimination, (4) 
establishing causal connection between the ante- 
cedent and consequent uniformly related by way 
of sequence, and (5) verifying or proving this 
causal connection by a reference to actual facts. 

Before leaving this section we may have a brief 
reference to the contributions of W. Whewell to Wheweli 
Inductive doctrine. According to Whewell the 
whole process of establishing general proposi- 
tions is Induction. As against Mill’s empiricism 
that our knowledge is* entirely made up of sense- 
impressions he indicates the importance of thought 
which renders knowledge possible by unifying the 
discrete sense-impressions with the help of ‘Ideas’ 
or concepts. Particular facts of experience by 
themselves cannot give us knowledge : they are 
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exposed to the danger from a contradictory ins- 
tance.** The object of Induction is the attainment 
of the knowledge of causes which is the basis of 
all true generalizations. The methods of such 
Induction are to be found in his celebrated work 
the Novum Organon where he describes the 
acquisition of all knowledge as the process of 
“interpreting nature,** Thus, in order to under- 
stand Nature, we should observe her ways of 
action. We should observe the facts as they 
appear with a mind free from all “Idola** or pre- 
possessions and collect a large number of instan- 
ces from which general laws might gradually be 
gathered. {Vide foot-note to § i, Ch. XXXI). His 
Method thus airps at strict fidelity to facts by 
allowing facts to speak for themselves. The 
salient features of his inductive method, some- 
times called Baconian Method, are : (r) collection 
of a large number of instances of the phenomenon 
under investigation ; (2) exclusion from them by 
comparison of all elements that do not accompany 
the phenomenon ; and (3) detection, as a result of 
the elimination of the non-essential, of the “form** 
or cause of which the phenomenon is the 
effect. Thus we see that we owe to Francis 
Bacon the rudiments of the Method of Scientific 
Induction, subsequently elaborated by J. S. Mill, 
though, however, more than three centuries earlier 
Roger Bacon indicated the importance of experi- 
ment in scientific investigation. 

We have seen that with Bacon observation of 
Nature (facts) was the sole ground of Induction. 
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But mere observatjon is not sufficient to give us a 
knowledge of causal relation for the attainment of 
which we should exclude the inert factors and se- 
lect the potent. This led Mill to formulate the Mill 
general Methods of Induction which are but meth- 
ods of elimination deducible from the Law of 
Causation. {Vide Chapter XVIII, | i.) Again, 
with Bacon Induction aims at rather discovering 
causal connections than proving them. But Mill 
defines Induction as “the process of discovering 
and proving general propositions,’' The main 
steps in his inductive procedure are : (i) observa- 
tion of facts, (2) analysis of a ‘complex phenom- 
enon into antecedent and consequent, (3) exclusion 
of the circumstances which are not invariably 
present with the phenomenon under investigation 
with the help of the methods of elimination, (4) 
establishing causal connection between the ante- 
cedent and consequent uniformly related by way 
of sequence, and (5) verifying or proving this 
causal connection by a reference to actual facts. 

Before leaving this section we may have a brief 
reference to the contributions of W. Whewell to Wheweli 
Inductive doctrine. According to Whewell the 
whole process of establishing general proposi- 
tions is Induction. As against Mill’s empiricism 
that our knowledge is ^entirely made up of sense- 
impressions he indicates the importance of thought 
which renders knowledge possible by unifying the 
discrete sense-impressions with the help of ‘Ideas’ 
or concepts. Particular facts of experience by 
themselves cannot give us knowledge : they are 
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to be bound together or unified by appropriate 
concepts or ideas. This process of unification of 
particulars he terms Colligation which according 
to him is the essence of Induction, Thus he 
describes Induction as ‘*the process of a true 
Colligation of Facts by means of an exact and 
appropriate conception.” And he says “The grand 
problem of Science is to superinduce Ideas or 
Conceptions upon Facts. The busihess of 
the discoverer after familiarising with facts, is 
to compare them with conception after conception, 
in the view of finding out after a longer or shorter 
process of trial and * rejection, what conception is 
exactly ’appropriate’ to the »facts under his consid- 
eration. When the investigator has at length by 
a happy guess, hit upon the appropriate conception, 
he is said to ‘Colligate’ the facts, to ‘bind them into 
a unity’.” According to Whewell, therefore, Induc- 
tion is a method rather of discovery than proof, as 
it aims at discovering the concepts which would 
bind together particular facts of experience. 

^ § 4. Conditions of Induction. The con- 

ditions of Inductive Inquiry are (I) partly subjec- 
tive and (II) partly objective. We may briefly 
indicate the conditions thus 


/, Sui^ective 
tondiHons : 


SS4 

pe rseverance. 


(1} The aabjectiv® conditions include the follow- 
ing 

(i) Patience and perseverance in research. 
Observation or Experiment is seldom successful in 
only a few cases. There may be distracting cir- 
cumstances or disturbing agencies which may 
baffle inquiry, unless it is steadily pursued in a 
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definite direction with care and patience. The 
lives of scientists often illustrate how by perse- 
verance they finally succeeded in their investiga- 
tions, though they had on many occasions been 
disappointed before. 

(2) Inductive inquiry must always be carried pf 
on in an impartial and unprejudiced way. As 
Bacon has shown, the mind must be freed from 
the Idola before it can reflect like a mirror the 
correct state of things. {Vide Chap. XXXI, § i, 
foot-note.) We often imagine that certain quali- 
ties or relations are present in a certain case 
because we are anxious to find them there. Pope 
observes — 

‘Trace science, then, with modesty thy guide ; 

First strip off all her equipage»of pride : 

Deduct what is but vanity or dress, 

Or learning’s luxury, or idleness”, 

( 3 ) Inductive inquiry requires further the (3)£fi&fiS&r 
power of close application and high abstraction, aRtrartionj 
so essential to the generalizing process. Without 
reflective analysis and imaginative insight, indue- » magiD^oo > 
tive inquiry often becomes unavailing. “It is not”, 

says Venn, “simple generalization, in the sense of 
mere extension, which we have to perform, but 
generalization through a judicious use of exclusions 
resting on observation and experiment”. {Empiri- 
cal Logic, p. 352.) Hence the importance of 
hypothesis which as a tentative conception guides 
the selection of instances in an inductive inquiry 
and determines the line of observation and 
experiment. ( Vide Chap. XIX, § 9.) 
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(4) Belief in (4) Belief in Causality and Uniformity with- 
out which there can be no extension from some 
cases to all. Whether actually there is a ground 
for such belief or not, we need not consider here ; 
but without the belief we can never take a step 
from the known to the unknown. 

IL Objective (IH The objective conditions of Induction may 

condmom : indicated thus 

(1) Separation (i) We have seen that the facts or phenomena 
observed are generally of a complex character. In 
order, therefore, to discover the cause or the effect 
of any event, we must isolate it from its natural 
concomitants which go to disguise it or modify its 
character. In determining, for example, the effect 
of a medicine, we should exclude all those conse- 
quences which arc known to follow from climate, 
habit, diet, or individual constitution in any case. 
Similarly, in investigating the cause of a malady, 
physical or mental, we should separate all those 
circumstances which, though accompanying it, are 
also found without it Thus, in inquiring into the 
cause of plague or of insanity, we overlook the 
character of weather or of diet which may vary 
without affecting the disease. If, as a matter of 
fact, we find plague to be ordinarily connected 
with locality, and insanity with marriage between 
near consanguineous relations, then we separate 
these circumstances as probable causes and concen- 
trate our investigations on them. We find, accord- 
ingly, Analysis* playing a prominent part in all 

* Acalysif, it shotild be lemembered, wears two distinct forms, 
known as (l) logical or psychological and (2) physical or chemical. 
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inductive inquiries. We must at the outset resolve 
or analyse a complex fact or phenomenon into its 
constituent factors before we can expect to dis- 
cover its true cause or effect 

(2) These remarks also make it clear that Elimi- 
nation, or exclusion of the non-essential factors, is 
also an important step in the inductive inquiry. 
If, in the above illustration, we fail to leave out the 
effects of climate, habit, diet, personal constitution, 
or weather, then we cannot satisfactorily determine 
the true effect of medicine in any case or the 
proper cause of plague or insanity. “We know*^ 
says Bain, “from the law of Causation that in the 
changes going on in the world,* the present situa- 
tion is the result of the previous situation j and if 
that previous situation were reproduced so would 


(2) Elimina - 
tion. 


(1) Logical analysis is the ideal separation of elements which cannot 
actually be isolated, as when we analyse a ball into its constituent 
qualities (roundness, hardness, weight, etc,). This form of analysis 
is effected by the successive direction of attention to one feature at 
a time and the withdrawal of attention from the other features for 
the time being, thus exhaustively considering all the constituent 
elements or features. If, instead of considering all these elements 
or features, we only dwell on some, overlooking the rest, then what 
we call 'abstraction’ is Illustrated. Thus, when, in the case of a ball, 
we take into account simply the weight or form, ignoring the other 
qualities, we may be said to exercise abstraction. Abstraction may 
therefore, be called incomplete or imperfect analysis, and analysis, 
thorough-going abstraction. Logical analysis should be distin- 
guished from physical. ( 3 ) Physical analysis implies the actual 
separation of elements or parts, as in what we call chemical analysis. 
It is illustrated in inductive inquiry when we really separate a 
supposed cause or effect from its attendant circumstances in order 
to determine its proper logical value. If, for example, we separate 
an. article of diet from the other articles of food, with which it is 
usually taken, in order to estimate its effect on health, we have 
recourse to this form of analysis. Both these forms of analysis are 
illnstrated in inductive investigations : the logical or psychological 
form, usually known as resolution, is included in the subjective con- 
ditions, while the physical or chemical, underlying elimination in 
the objective. Synthesis in every case tests the correctness and 
adequacy of prior analysis. ( Vide Chap, XXVIII, § 2.) 
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circu ms- 
tance s. 


the present. But this is not all ; . for we may be 
able to show that if a ceriain part of the previous 
situation were reproduced, the present would follow ; 
we can put aside all otiose or inert accompani- 
ments and reduce the antecedent circumstances to 
tbo.Sfe really operative. This is the proc'ess of In- 
ductive Elimination, required alike in special and 
in general inquiries as to cause and effect,’^ 
(La^Cy II, pp. 41-42.) We should remember that 
Elimination always presupposes analysis : without 
analysis, as shown in the preceding paragraph, we 
can never eliminate and so we cannot correctly 
generalize. All the inductive methods, underlying 
the generalizing process, involve, therefore, analysis 
and elimination in a more or less prominent form. 

We must remember in this connection that, in 
order successfully to employ analysi.s and elimina- 
tion for inductive generalizations, we must varj^ 
the drcumstanceSy so that the phenomena connected 
by way of causation may be singled out and 
the accidental accompaniments, rejected. As in 
nature several factors usually go together, which 
it is impracticable to study apart by complete 
isolation, it is ofter difficult to distinguish the 
true cause or effect from its accidental accom- 
paniments. We are, however, enabled to distin- 
guish them by the method of varying the oiream- 
etances which brings successively before our view 
different combinations, the varying factors of which 
we reject as accidental and the constant factor or 
factor s we select as ess ential— thus taking a step 
towards generalization. If, for example, we never 
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find the antecedent A alone nor the consequent a 
alone, but we always find them mixed up with other 
antecedents and consequents, then we may succeed 
in discovering a causal connection between A and a 
when they remain constant in the midst of varia- 
tions of the other antecedents and consequents, 
when ABC are followed by ^df, ADE by ^bc, and 
^FG byade, {Vide Chap. XVIII, § 2 and § 4.) 
Hence we see the importance of observation and 
experiment as the means of supplying a varied 
combination of antecedents and consequents, so 
that the inert or accidental factors may easily be 
excluded and the potent or material factors, found 
out. This is what is described by Bacon as ‘vary- 
ing the circumstances.’ The Principle of Elimina- 
tion can, therefore, successfully wcftk when it is aided 
by adequate observation and experiment. This is 
well illustrated in the following account of an inquiry 
into the cause of Endemic Goitre given by Minto 
in his Logic : — 

“Instances of the disease have been collected 
from the medical observations of all countries over 
many years. Why is it endemic in some localities 
and not in others ? We proceed on the assumption 
that the cause, whatever it is, must be some cir- 
cumstance common to all localities where it is 
endemic. If any such circumstance is obvious at 
once, we may conclude on the mere principle of 
repeated coincidence that there is causal connec- 
tion between it and the disease, and continue our 
inquiry into the nature of the connexion. Rut 
if no such circumstance is obvious, then in the 


Observation 
and "" 
^periment 
are aids to 
elimination. 


An illustra- 
tion. 
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course of our search for it we eliminate, as fortui- 
tous, conditions that are present in some cases 
but absent in others. One of the earliest theories 
was that endemic goitre was connected with the 
altitude and configuration of the ground, some 
notorious centres of it being deeply cleft mountain 
valleys, with little air and wind and damp marshy 
soil. But wider observation found it in many 
valleys neither narrower nor deeper than others 
that were exempt, and also in wide exposed valleys 
such as the Aar. Was it due to the geological 
formation ? This also had to be abandoned, 
for the disease is pften incident within very 
narrow limits, occurring in some villages and 
sparing others though the geological formation is 
absolutely the same. Was it due to the charac- 
ter of the drinking-water ? Especially to the 
presence of lime or magnesia ? This theory was 
held strongly, and certain springs characterised 
as goitre-springs. But the springs in some goitre 
centres show not a trace of magnesia. The com- 
parative immunity of coast regions suggested that 
it might be owing to a deficiency of iodine in the 
drinking-water and the air, and many instances 
were adduced in favour of this. But further 
inquiries made out the presence of iodine in con- 
siderable quantities, in the air, the water, and the 
vegetation of districts where goitre was widely 
prevalent ; while in Cuba it is said that not a trace 
of iodine is discoverable either in the air or the 
water, and yet it is quite free from goitre. After 
a huge multiplication of instances, resulting in the 
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elimination of every local condition that had been 
suggested as a possible cause, Hirsch came to the 
conclusion that the true cause must be a morbid 
poison, and that endemic goitre has to be reckoned 
among the infectious diseases,” (Pp, 319—320.) 

(3) Verification, or confirmation of the surmise (?) 
(previously formed by analysis and abstraction) by 
an appeal to facts, is also an essential condition 
of every inductive generalization. “Were all our 
processes absolutely trustworthy such a stage 
as this would not be required ; but being what 
they are it would be rash to omit this safeguard.” 

(Venn, Empirical Lo^ic^ p. 35;?.) If a hypothesis is 
thus proved to be false, then we are driven to frame 
a new one by fresh analysis and abstraction, 
nntil facts bear out our supposition. When a 
hypothesis is verified, or established beyond doubt 
as consistent with facts, it is regarded as a law. 

\j 5 6. The Inductive Procednro. The TheinducUv, 

receding remarks must have made it clear that procedure 
, . . , involves— 

n order to generalize a proposition we must have 

•certain facts. Facts, as we have seen, supply 

materials for generalization. 

(1) The first step, therefore, in the Inductive (i)acareful 
process is a patient, careful, and thorough examina- 

tion of facts presented to the mind. Such observa- 
tion, moreover, should not be capricious, but must 
be well-regulated ; we are to observe the relevant^^ 
facts, withdrawing our attention from those that 
are irrelevant 

(2) The second step in the Inductive process (2) a dear 
•consists in the definition or clear and accurate 
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syrithesis or mental union of facts or materials 
supplied to the mind, by an exact and appropriate 
conception. Thus, he uses it to mean “ the act 
of bringing a number of facts actually observed 
under a general description,” as, for example, by 
gradually going round a new country and noting 
its surroundings we call its shape to be round or 
circular. According to Dr. Whewell, whenever 
we arrive at a general proposition on the observa- 
tion of several individual instances, we really bring 
together all instances of a particular class under a 
suitable conception or hypothesis. It is the 
hypothesis or notion which enables us to ‘ colligate ’ 
or ‘ bind together * (Latin colligan, — con^ together, 
and ligare, to bind)^ as it were, all the facts to which 
the hypothesis or notion is applicable. The notion 
or hypothesis is supplied by the mind ; and it is, so 
to speak, the tie or bond uniting the materials 
constituting the subject-matter of the generaliza- 
tion. A notion may thus be viewed as a string 
which fastens together facts in a coherent whole 
of experience governed by law. 

Colligation of facts, however, is not the same as 
Induction. As Mill observes, “ Induction is colliga- 
tion,” but “colligation is not necessarily Induc- 
tion.” In every Inductive generalization we, no 
doubt, ‘ colligate ’ or bring together facts of a certain 
kind ; but it can never be said that whenever we 
bring together facts by an appropriate general 
conception, we also form an induction. In 
description, definition, or classification, for example, 
we * colligate * facts by a gciferal notion ; but no 
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connection is proved, as is required in Induction. 
We have already read the difference between a 
notion and a general proposition. ( Vide Chap. XV, 
S 2 .) Even when a general notion is a complex 
idea, involving the co-presence of several elements, 
it is distinct from Induction. For, in Induction 
the co-presence or connection is to be proved by 
laborious research (namely, by the application of 
the Inductive Canons), while in a notion the co- 
presence or connection is assumed. As Mill points 
out, Whewell confounds Induction with mere 
Description. A description, by simply delineating 
the features of a class, brings-* together its members 
and thus ‘colligates* them; but a descrip- 
tion never proves a connection nor explains it. 
The essence of Induction lies in this proof 
or explanation. Similarly, when we connect to* 
gether the places of a planet by reference to its 
orbit, we colligate them ; but, as shown above ( Vide 
Chap. XV, § 5), there is scarcely any Induction 
in such a process. 

^ i§ 7. Soientiflo and Unscientific Induc- 
tion, Induction, as we have seen, is the inference 
of a universal real proposition from the observation 
of some individual instances, in accordance with 
the Uniformity of Nature. But such generaliza- 
tions may be reached either (i) by simple observa- 
tion or (2) by laborious research, (i) The one form 
is illustrated in all popular generalizations which 
merely rest on uniform or uncontradicted experi- 
ence, without an attempt to verify whether there 
is any real ground for such inference or not. Thus, 
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a chijd that has seen only black dogs may take all 
dogs to be black ; a foreigner, coming across only 
dishonest natives of a particular land, may take 
all the natives to be so ; the rustics of Northern 
Eui'ope, having no information of the rest of the 
world, may think that all men are white, as some 
negroes are led to believe that all men are black. 
Men, similarly, believe that all crows are black, 
though albinos of the species are not altogether 
uncommon ; and swans are ordinarily taken to be 
white, though black swans are found in Australia. 
Our common belief in some laws of Nature 
that men are mortal) rests on this kind of induc- 
tion* It is known as Induction by Simple Enumer^ 
ation*. As it is based merely on our faith in the 
Uniformity of ISfatufe without the discovery of any 
causal connection, it is usually probable or un- 
certain. And so Bacon condemns it as “a childish 
thing, precarious in its conclusions and exposed 
to risk from a contradictory instance''. The value 
of this form of induction we shall examine after- 
wards. (Ff^^^Chap. XVIIl, §2 and Chap. XXII, 

§1.) 

( 2 ) The other form of Induction is employed 
in all scientific investigations ; and so it is called 
Scientific Induction. In it we try to place a general 
truth on a secure foundation by discovering some 

* Induction by Simple Enumeration should be distinguished from 
Induction by Complete Enumeration (or Perfect Induction) in which 
all individual instances coming within a genera) proposition have 
been observed ; but the latter, as we have seen, is not properly an 
induction at all. (Fiufe Chap. XV, § 3.) Thus, *All the kings who 
ruled in France in the eighteenth century were named Louis' may 
be taken as an example of Indaction by Complete Enumeration. 
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ground uniting the facts or phenomena whicdi 
constitute the subject-matter of the generalisation. 
We shall see in the next chapter that the only 
secure ground of inductive generalization is found 
in the causal connection between phenomena, the 
absence of which can at most create a presumption 
in favour of a conjunction. Hence all the Induc- 
tive Methods, which are used for scientific genera- 
lizatioiifi, are given to deciphering such a connec- 
tion. [Vide Chap. XVlII.'i The guesses and crude 
beliefs of Simphi Enumeration, when tested and 
verified by the Inductive Methods, become well- 
established inductions. “Such a surmise/^ says 
Fowler, “may afterwards be proved by the aid of 
one or other of five methods to be correct, and, in 
that case, it is taken out of the category of induc- 
tions per simplicem enumerationem, and becomes 
an instance of a scientific inducti(jn.’' {Inductive 
Lope, p. 21 S.) 

§ 8. Complete and Incomplete Induc- 
tion. An induction may be said to be complete 
when we arrive at a general proposition from the 
observation of particular instances. It implies, as 
we have seen, a leap from the known to the un- 
known and involves a reference to causal connec- 
tion. It is a universal statement which is not 
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merely a summation of particulars. “A complete 
induction”, says Bain, “is a generalization that 
shall express what is conjoined everywhere, and 
at all times, superseding for ever the labour of 
fresh observation”. {Induction, p. 2 .) This complete 
induction, however, may be either methodical and 
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systematic, or immethodical and unsystematic. 
The former illustrates scientific induction, while 
the latter only induction by simple enumeration. 

The term ‘Incomplete Induction’ has been used 
in at least two distinct senses, (a) Some understand 
by it that form of induction in which we are dimly 
aware of a causal connection between the phenom- 
ena under investigation, but we cannot definitely 
establish it owing to the imperfect application of 
the Inductive Methods, Thus, incomplete induc- 
tions, according; to Fowler, are “the results of an 
imperfect fulfilment of one or other of the Induc- 
tive methods”. [Inductive Lo^ic, p. 234.] (i) Others 
hold that ‘incomplete induction' implies that the 
universal proposition is not developed out of partic- 
ular instances, but it operates subconsciously in 
the mind in determining inferences in other partic- 
ular cases. When, for example, we reason from 
particulars to particular, we find this form of in- 
duction involved. If, after finding, say, ten mangoes 
of a basket to be sweet, I expect that the eleventh 
and twelfth mangoes are also sweet, then, accord- 
ing to this view, ‘incomplete induction' is illus- 
trated, My inference with regard to the eleventh 
or twelfth mango cannot be true unless the uni- 
versal proposition ‘all mangoes of the ba.sket are 
sweet’ be true. But this universal proposition is 
not explicitly formulated ; it operates only impli- 
citly in the mind to justify a conclusion in a partic- 
ular case. We shall see in Chapter XXII that 
analogical infiwence is of this character. When 
we draw such an Inference, we are generally not 
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aware of any causal link ; for to be conscious of 
such a link is to take a step towards generalization 
or complete induction. If we know, for example, 
that A is the cause of B, then surely we are led to 
generalize that wherever A is, there B also is present. 

§ 9. Exercises. 

I. Indicate the character of Inductive Inquiry and the 
different forms it may assume. 

^ 3 . Determine the conditions of inductive research. What 
do you understand by Elimination and Varying the Circum' 
stances ? Is Elimination the essence of Induction ? 

Analyse the Inductive Process, illustrating the steps 
by examples. 

4. What do you understand by Colligation of Facts ? 
How does It differ from Induction ? 

5. Distinguish between (i) Scientific and Unscientific 
Induction, (2) Induction by Simple Enumeration and Induc- 
tion by Complete Enumeration. 

// 6, What do you understand by Analysis and Abstrac- 
tion ? Are they connected in any way with Inductive Investi- 
gation ? 

7. Distinguish between (1) Elimination and Resolution 
and (2) Complete and Incomplete Induction. 

8. 'The method of Induction consists throughout in the 
framing of hypotheses to explain] the phenomena given in 
experience, and the verification of those hypotheses by con- 
stant appeal to facts.’ — Explain the above. How far does it 
agree with Mill’s theory of the nature of Induction ? 

9. Consider whether there is any theoretical ground for 
the distinction, in respect to proof, between propositions of 
sequence and propositions of co-existence, and whether 
there is any practical utility in the distinction. 

10. Clearly explain what is meant by the Method of 
Varying the circumstances and show how it helps inductive 
investigation. Is the Method connected in any way with 
Elimination ? 
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CHAPTER XVII. 

The Grounds of Induction. 

§ 1. Formal and Material Grounds. We 

have seen that every form of infere^^ 
every product of thought— involves two elements, 
vh, form, and matter. ( Vide Chap. I, § 8, foot-note, 
and Chap. II, § I.) There are principles or ways 
according to which we reason and also materials 
alaout which we reason. We have further read that 
in the case of deductive inference, which is con- 
cerned only with formal truth, the materials or data 
are accepted in jogic without independent investi - 
gation. In syllogism, for example, we have only to 
see whether any canclusion nece.s.sarily follows 
or not from the premises according to the funda- 
mental laws of thought, and we have nothing to do 
with the material truth or falsity of the premises. 
In inductive reasoning, however, it is otherwise. 
We know that induction is concerned with materi- 
al, and not merely with formal, truth. Hence, in 
all inductive inquiries, we must satisfy ourselves as 
to the actual truth of the data or premises. We 
also know that in induction we always proceed 
from particular instances to a general truth or uni- 
versal proposition. The grounds of Induction, 
accordingly, are (I) partly formal and (II) partly 
material. 

(I) The P'ormal Ground of Induction includes 
(i) the Law of Uniformity of Nature and ( 2 ) the Law 
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of C|.q$9ij;pr). ( Vide Chap* 11, | 7 and § 8 .) We have bdudes 1 
seen that the invariable teatoq^ of the njind k tp 
generalke, to unify--<even when there is imperfett 
similarity. {Vide Chap. Ill, § 7 and The Elements 
of Morals^ Chap, XX, § 5.) Our hasty and incorrect 
generalizations prove but the irresistible tendency 
of the mind to think in this way. In order, how- 
ever, that there may be a secure ground for a 
generalization, we must discover a causal link ^ 
justif\ ingT:he extension to other like cases of what interpreted 
is obsf^rved only in a few. The assumptions under- 
lyinq all inductive generalizations are (/?) that all 

^ ^ y Principle 

the individuals of a class are characterized by the of Similarity 
same nature or essence, so that what is fundament- 

ally Liue of some can naturallv be expected ot all, Principle of; 

' ^ Greundand 

and ^b) that tlie in nifestation or •behaviour of a Consequent. 

thing is always causally connected with its essential 

nature. Hence the Principle of Similarity and 

that of Ground and Consequent are regarded by 

realistic writers as rnnstituting the very basis of 

every inductive inquiry, {Vide Chap 1 , § 6 and 

Chap, 11 , § 4 and § 9.) Tl»e Principle of Similarity 

implies, as we have seen, Identity of Essence, and 

the Principle of Ground and Consequent implies a 

Causal Connection ; and these are the essential 

formal conditions of all inductive research. They 

are the fundamental principles on which every 

form of Miductive reasoning ultimatcl}’' rests. 

(II) The Material Ground of Induction includes 
Observation and Experiment, which supply male- Grout^ 
rials for generalization. Whenever we generalize, observation 
there must be some subject-matter ; and this evi- Experiment 
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dently is furnished by Observation and Experiment. 
They are the sources whence the materials of all 
inductive reasoning are derived. Let us consider 
these Grounds of Induction separately. 

§ 2. Law of Uniformity of Nature. We 
have already explained this law in chapter 11, § 7- 
We need only mention here that niere uniformity 
without causation does not afford a justification for 
extending to unknown cases what has been ob- 
served in some, however much we may naturally be 
disposed to do so. Such a justification is found in 
the causal link between the phenometm under in- 
vestigation. We might have noticed uniformity of 
certain relations in the past ; but we can never 
with confidence extend it to the future if no 
causal connection is known to subsist between the 
related objects or features. In fact, uniformity by 
itself scarcely means anything : uniformity is 
uniformity in behaviour, nature, or action, which 
involves an appeal to the way in which a cause 
operates. Thus, the Law of Uniformity alone 
can never be regarded as the ultimate ground of 
induction ; it must be taken in connection with 
Causation that we may be allowed to infer a univer- 
sal real proposition from the observation of a few 
instances. 

§ 8. Law of The law of causation 

strictly speaking implies that an event is produced 
by a cause. As Kanada says, 

‘from (sxistence pf the cause is existence of the 
effect.’ ( Vaisheshika Aphorisms, IV, i, 3. Gough’s 
Edition, p. 133.) That the same cause always 
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gives rise to the same effect is not implied in 
causation, though it is justified by experience 
and supported by the Uniformity of Nature. 
Uniformity is thus no essential part of causality, 
which may operate though there may be continual 
surprises owing to its capricious operation. But, 
without uniformity, there would be no coherent 
experience and no room for expectation. ( Vide 
The Elements of Morals^ Chap. XX, § 5.) We 
find, accordingly, that as a matter of fact causality 
operates uniformly in nature, affording room for 
expectation and prediction. Thus, Causation^ as 
modified by Uniformity^ constitutes the true formal 
ground of Induction. And Causation, when so 
modified, includes, as we have seen, the Principle 
of Similarity and the Principle of Ground and Con- 
sequent. {Vide Chap. H, § 4, § 9 and § ii.) 

We should remember here that the causal law 
assumes a mechanical or externa! relation between 
the different parts of the universe. As we are but 
spectators of the world, we witness various phenom- 
ena in conjunction with others ; and our rational 
constitution leads us to construe them as a con- 
nected whole by discovering links which bind them 
together. Where we fail to detect a connection, 
we treat the relation as accidental, though really 
nothing is accidental in this well-ordered universe, 
{Vide Chap. XXI, § 2). Only an indwelling 
Spirit that pervades it through and through can 
read aright the connections of its diverse phenom- 
ena, As we have to survey it from outside we 
are constrained to infer connections by signs fur- 
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nished by experience. Thus, though as a matter 
of fact the effect is but the cause transformed, 
yet the limitations of our intelhgence and the 
consequent imperfection of our knowledge lead us 
to view them as separate and then to construe 
them as antecedent and consequent bound to- 
gether by inviolable necessity. (Vide § 6.) 

In Logic, we inquire into the character of the 
causal relation with a view to determine its charac- 
teristics or fi^ndaniental features. The logical 
aspect of this inquiry should not be confounded 
with the metaphysical or psychological. The 
metaphysical aspect of the problem implies an 
inquiry into the real character of the causal rela- 
tion : Whether, for exam[dc, by cause we are to 
understand a thing, a force, or a phtmomenon ; and 
whether the causal connection is real or fictitious. 
Such a question comes within the province of 
Metaphysics and falls outside the scope of Logic 
proper. To determine, again, the way in which 
we arrive at a knowledge of the causal relation is 
a psychological question, which should not be 
confounded with the logical inquiry. In Logic, 
without raising a question as to the real character 
of cause or the source of our knowledge of it, we 
merely try to ascertain the characteristics or marks 
by which the causal relation can be distinguished 
from other relations. The question here is what 
are the tests or features by which we can distin- 
guish a cause from an accidental circumstance. Let 
us inquire into this logical aspect of the question a 
little carefully. 
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\ § 4. Scientific View of Causation. For 

the purpose of logical or scientific inquiry we 
consider the causal connection as existing between 
two facts, one of which is the consequent and the 
other is the antecedent 

(A) When we analyse the qualitative aspect of 
the causal relation we find the following features : — 

(1) The causal connection, as just now re- 
marked, always involves a relation between two 
factors, one of which is regarded as the consequent 
(effect) and the other as the antecedent (cause). 

( 2 ) The consequent is always regarded as an 
event in time, that is, a change or phenomenon to 
be accounted for. 

( 3 ) The cause, which explains the phenomenon 
or effect, precedes it. Thus, the causal relation is 
a case of succession, the antecedent being the cause 
and the consequent, the effect* 

( 4 ) But mere succession does not constitute the 
causal relation. Succession may be either variable 
or iriyariable. Variable succession never inspires 
in us a belief in causal connection. Clouds, for ex- 
ample, may precede or succeed sunrise ; and so 
we never regard the one as the cause or effect of 
the other. It is the invariable succession which is 
taken to be the mark of causation, so that we 
regard the cause as the invariable antecedent and 
the effect as the invariable consequent. Thus, the 
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* It is immaterial in Logic to discuss the question whether 
the cause and the effect may be simulianeous. Even if they be so, 
we do not as a rale apprehend simultaneously what may simalta- 
^eoasly happen. Thus, even simultaneoas events may seem (0 us as 
successive. 



50 PKINCIPLKS OF LOGIC. [BK. III., CH. XVII. 


(5) uncondi- 
tional, 


and (6) 

immediate 

aatew4cnt. 


(B) Quanti* 
tiUive aspect 


The effect is 
bat the caa^e 
transforme<i| 
and hence 
they ire 


Stroke of a sword is taken to be the cause of 
the flow of blood; and the administration of 
poison, the cause of death. 

( 5 ) But this invariable relation alone does not 
constitute causality. Had it been s'>, then night 
might be regarded as the cause of day, or day of 
night, since the one invariably precedes the other. 
Thus, the cause is not merely the invariable ante- 
cedent, but also the unconditional antecedent. By 
‘unconditional' is meant that, without any other 
condition, the antecedent, which is regarded as 
the cause, is able to lead or give rise to the effect. 
Thus, the sun is taken to be the cause of light, as 
the presence of the one is invariably and uncondi- 
tionally followed by the other. 

(6) Cause, moreover, is not a remote antecedent,, 
but the proximate or immediate antecedent which, 
without any other condition, brings about the 
effect. The cause, for example, in the above illus- 
trations, is the stroke of a sword, the administra- 
tion of poison, or the presence o£| the sun, which 
immediately precedes the effect. 

If we take the cbove marks or features into our 
consideration, then we may define a cause as the 
immediate, unconditional, and invariable antece- 
dent which produces the effect. 

(B) The quantitative aspect of the causal relation 
is illustrated in the fact that there is perfect equi- 
valence between the cause and the effect in every 
case. Every effect is due to the expenditure of 
spme energy. What we regard as the effect is the 
energy transformed ; and what we regard as the 
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cause is the energy prior to such transformation. 
When, for example, an individual takes food and 
feels refreshed, the feeling of refreshment is re- 
garded as the effect, which is due to the nourish- 
ment supplied by the food. The quantitative 
equivalence involved in the causal relation is due 
to conservation of energy. The doctrine of con- 
servation of energy implies that — 

^.^l>The total amount of energy in the universe 
remains constant, and no part of it can be des- 
troyed ; 

(2) One form of energy may be transformed 
into anqther ( for example, the molar into the 
molecular, the physical into the chemical, the 
chemical into the vital) ; 

(3) In the process of change, work is done and 
an effect produced ; Ijut no energy is lost,* 

* The doctrine of conservation of energy has been 
established conclusively by the modern sciences ; 
and it may be proved in detail with regard to any 
and every subject-matter. We may illustrate the 
law here by an example or two. When, for example, 
a cannon ball strikes a wall, which is not visibly 
affected in any way by such impact, we may be led 
to think that the energy of the moving ball is 
altogether lost ; and the law of conservation of 
energy seems to be disproved by such an instance. 
But, if we examine the case a little carefully, we 
find that an effect is really produced in the form of 

•Kanada says, ^ *a substance is 

not destroyed either by its effect or by its canse,' ( Vaisheskika 
Aphorisms i, i, 12. Gough's Edition, p. 13,) 
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heat That part of the wall against which the ball 
strikes becomes very hot ; and the degree of heat 
is proportioned to the violence of impact, We 
know, however, that heat is but a form of motion ; 
it involves movement of molecules, though not 
movement of a mass. Thus, the case in question 
illustrates but the transformation of molar move- 
ment into molecular movement ; and, as we have 
said, there is perfect equivalence in respect of 
quantity between the energy of the cause and the 
intensity of the effect. Another illustration will 
make the position still more clear. When, for ex- 
ample, we throw a ball upwards and it rests on the 
roof of a building, apparently the moving energy 
of the ball is lost. But we really find that here 
kinetic energy is transformed into the potential 
form. Matter may be found either in motion or 
in position. Matter in position, though seemingly 
quiet, is really a store-house of energy, which may 
be perceived on the fulfilment of certain conditions. 
If, for example, thereof of the building be removed, 
the ball will again fall to the ground with the 
same energy with which it moved upwards (the 
resistance of the air being excluded). As Bain 
observes, a mountain tarn, though visibly quiet, is 
really a source of vast energy, which may be 
revealed if one of its banks give way. Thus, the 
cause and the effect are but different aspects of a 
definite amount of the same energy : what we call 
the ‘cause’ is but the effect concealed ; and the 
^effect’ likewise is but the cause revealed. It may 
be mentioned here that the doctrine of Conserva- 
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tion of Energy lends support to the view that 
cause must be the unconditional antecedent of a 
given phenomenon, called its effect, as the theory 
implies that the effect is but the cause transformed, 
in which case there can be nothing intermediate 
between the two. 

The difference between Kinetic and Potential 
Energy, or between matter in motion and matter 
in position, brings out the difference between what 
are called ‘Agent' and 'Patient'. The terms ‘Agent’ 
and ‘Patient* are entirely relative. What seems, 
to be purely passive is really the seat of energy 
which may not be manifested at the time. As Mill 
observes, when the administration of poison proves 
injurious to life, the poison is ordinarily taken to 
be the ‘Agent* and the human system, the ‘Patient* 
But this human system must be susceptible to the 
influence of the poison • otherwise it can never ex- 
ercise an injurious influence on the human orga- 
nism. Thus, what seems to be a passive colloca- 
tion or arrangement of materials or circumstances 
is not really devoid of energy altogether ; it illus- 
trates but potential energy under definite condi- 
tions. 

Often, for the production of an effect, a com- 
bination of circumstances or conditions is essential, 
some of which may be in the form of moving 
energy and some in the form of collocation. The 
lunar eclipse, for example, is produced by a collo- 
cation of the sun, the earth, and the moon, causing 
an interception of the solar rays. The movement 
of a boat down a stream is caused both by energy 
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and collocation. Sometimes, by ellipsis, a colloca- 
tion may simply be referred to as a cause. When, 
for example, a hydraulic press is employed in com- 
pressing bales of jute, the press is regarded as the 
cause, though the real moving power is found in 
the moving or running stream. Similarly, an effect 
may sometimes be represented as a collocation. 
When, for example, masons construct a building, 
the effect is illustrated, not in the form of moving 
energy, but in the form of a collocation, namely, 
a definite arrangement of materials known as a 
building. These illustrations bring out the impor- 
tance of collocation, whether found in the cause or 
in the effect. 

§ 5 Causes and Conditions. From the 
preceding remarks’it is apparent that a cause or 
an effect is often a complex fact, involving several 
elements'. A cause, like an effect, may be an 
assemblage of several factors, each of which is 
called *a condition*. As Kanada says, ‘Causality 
results also from conjunction* : ‘^JUfT* { Vaisheskika 
Aphorisms^ x, ii, 2. Gough's Edition, p. 305.) A 
‘condition* may briefly be defined as that which 
exercises some influence on the effect : the in- 
fluence may be in the form of either production, 
prevention, or modification. Anything which helps, 
destroys, or retards an effect may be viewed as a 
condition. And all the conditions taken together 
constitute a cause. Mill thus explains the mean- 
ing of ‘condition* : — When, for example, an individ- 
ual takes mercury and goes out in cold weather 
and catches cold and gets fever, the cause of the 
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cold and fever is to be found, not merely in taking 
•mercury, nor merely in exposure, but in both the 
circumstances taken together, namely, in exposure 
while under the influence of mercury. Each of 
these two circumstances is called a ‘condition’, and 
both the conditions taken together constitute the 
cause. It may be mentioned in this connection 
that conditions may be cither positive or negative. 
h positive condition is that which helps or pro- 
motes *the effect and so it cannot be left out 
without baffling the effect ; while a negative con- 
dition is that which tends to thwart or frustrate 
the effect and so it cannot be introduced without 
defeating the effect. When, for example, a man 
falls to the ground through a slip of his feet, the 
positive condition is illustrated jn the slipping of 
the feet, without which the effect would not have 
been produced. But a negative condition is illus- 
trated in the absence of a support which miijht 
have prevented him from falling to the ground. 
The positive and negative conditions taken togeth- 
er constitute the real cause. When a condition is 
taken by itself, it is regarded as but a tendency. 
A tendency may thus be defined as the ability of a 
condition, when taken by i-self, to produce an 
effect. And the mutual relation of the several 
tendencies is said to be one of reciprocity. 

The relation of cause and effect in complex 
cases is illustrated, as Mill points out, in two pro- 
minent forms : — 

(i) One form is described by Mill as the 
Homogeneous Intermixture of Effects. In this 
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case, the several conditions as well as .the effect 
are homogeneous. This is illustrated in mecha- 
nics. When, for example, two forces act on a body, 
the line of motion is indicated by the direction of 
the resultant. Here all the factors are commen- 
surable. 

(2) The other form is illustrated in the Hetero- 
pathic Intermixture of Effects. Here the cause 
and the effect are not homogeneous, as is illustrated 
in chemical combination. The chemical compound 
in any case does not resemble the elements which 
give rise to it. 

Whatever may be the form of causal relation^ 
whether Homogeneous or Heteropathic, the causal 
inquiry must involve an examination of the ante- 
cedent circumstances prior to the effect. And 
though, adequately to explain a fact, it is necessary 
that ail the conditions essential to its production 
must be mentioned, yet it is not always convenient 
to enumerate them all. Hence we find the causal 
conception generally interpreted from three stand- 
points, namely : — i) The ordinary stand-point, (2) 
the scientific stand-point, and (3) the stand-point 
of conservation of energy. Let us consider them 
one by one. 

(i) Though a cause is really a combination of 
several conditions, positive and negative, yet in 
ordinary life it is not convenient nor necessary to 
enumerate them all. Some of the conditions may 
be too well-known to require an explicit statement 
When, for example, an individual falls to the 
ground, if we mention as its cause the force of 



§ 5*] the grounds of induction. 57 

gravity as well as the slipping of his feet, the 
explanation would seem at once to be superfluous 
and pedantic. The force of gravity is a familiar fact 
known to all ; and hence only referje'nce is made to 
that circumstance or condition which may not be 
known at the time, vk., the slipping of the feet. 
Thus, from the popular or practical stand-point, we 
often mention only one or two prominent condi- 
tions, Jnstead of all, to account for the effect. 
Hence, we are often led to wonder at the dispropor- 
tion between some conditions viewed as cause and 
the greatness of an effect. 

“What great events from trivial causes spring ! ” 

We may notice in this connection the distinc- 
tion often drawn, in the ordinary affairs of life, 
between what are known as Proitimate and Remote 
Causes. By Proximate, Immediate, or Direct Cause 
is understood in common discourse the * condition ’ 
which immediately precedes an effect, as answer- 
ing questions well with regard to success at an 
examination, the contact of a spark with gun- 
powder in the case of explosion, or infection 
inducing illness in a certain case. It is evident, 
however, that none of these without other ‘ condi- 
tions ’ such as good preparation, inflammable 

and expansive quality, or predisposition to a 

disease can produce the effect in question. The 

‘conditions,’ therefore, which precede the so-called 
proximate causes and which indirectly determine 
the effect are called Remote, Mediate, or Predisposing 
Causes. Sometimes the remote cause is popularly 
called simply ‘ the conditions,’ while the proximate 
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or exciting cause only ^an occasion.’ These terms, 
however, are entirely relative For example, in the 
case of harvest, good rain may be viewed as a 
proximate cause and sowing as a remote cause; or 
good rain may be regarded as a remote cause 
and the industry of the husbandman following 
it as a proximate cause producing the effect. 
Thus, the Proximate and Remote Causes are really 
the direct and indirect ‘ conditions ^ which brinS 
about an event Similarly, Aristotle’s enumera- 
tion of four causes is really an analysis of the 
different ‘conditions’ which conspire to produce 
an effect.* 

(2) The (2) From the scientific stand-point, however, it 

staTd-point. is essential that all the conditions entering into a 
cause mu^t be expiicitly stated to account for an 
effect However insignificant or familiar a con- 
dition may be, it needs a mention in science in 
order to an adequate explanation of the phenom- 
enon under investigation. When, for example, we 
say that ‘ the last straw breaks the back of the 
camel we do not really mean that the last straw 
alone does so, though it serves no doubt to bring 
about the effect in the last instance. A proper or 

• The four kinds of causes essential to the produetjon of a thing 
are called by Aristotle formal, material, efficient, and final. The 
formal came is the scheme or design by which an effect is pro- 
dneed ; the material came is the stuff or substance of which a thing 
is made ; the efjident cause is the force or agency by which a result 
is achieved ; and the Jival cause is the end or purpose for which it is 
produced. Thus, in the case of a building, its plan of construction 
IS Ihe foimal t brick, mortar, &c., the material ; the masons, the 
efficient ; and the building constructed, the final cause. Aristotle, 
ultimately resolves these four causes into two— material and formal, 
(he latter as operant design being also the efficient and final cause 
at the same time. 
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scientific explanation must enumerate all the con- 
ditions, such as (i) the weight of the load from 
the very beginning, (2) the capacity of the camel 
to bear the burden, (3) the limit of this capacity, 
{4) the action of gravity, and (5) the added weight 
•of the straw which brings the weight beyond the 
capacity of the camel. The scientific view is thus 
comprehensive in character. 

(3) From the stand-point of conservation of 
•energy we should not only enumerate all the 
conditions essential to the production of an effect, 
hut must also point out the quantitative equivalence 
of the cause and the effect. The doctrine of con- 
servation of energy teaches us that what we regard 
-as an effect is but the cause transformed. So, we 
must prove this transformation ty indicating their 
quantitative equivalence. We should remember in 
this connection that the cause or the effect in any 
'.particular case may be illustrated in the form of 
either a moving power or a collocation. 

1 §6. Plurality* of Causes.* The doctrine of 

plurality of causes implies that one and the same 
effect inay be produced by different causes : it is 
not necessarily always prodjjccd by the same cause. 
Light, for example, may be produced now by the 
sun, now by the moon, and now by fire. “It is 
not true,” says Mill, “that one effect must be con- 
nected with only one cause, or assemblage of con- 

• ‘Plurality of Caust-s’ should be distinguished from the ‘Com* 
•position of Causes.* The former holds that the same effect may be 
produced by different causes, while the latter means a number of 
factors or conditions each contributing to the production of a certain 
•efffect. 
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ditions ; that each phenomenon can be produced 
only in one way. There are often several inde- 
pendent modes in which the same phenomenon' 
could have originated. One fact may be the con- 
sequent in several invariable sequences ; it may 
follow, with equal uniformity, any one of several 
antecedents or collections of antecedents. Many 
causes may produce motion : many causes may 
produce some kinds of sensation : many causes may 
produce death. A given effect may really be pro- 
duced by a certain cause, and yet be perfectly capa- 
ble of being produced without it'^ {Logic, I, p. 468.) 
Thus, one and the same effect, it is urged, may be 
due to any one of several causes. This is what is 
called by Professor Fowler, the ‘vicariousness of 
causes.’ 

Though the doctrine of plurality of causes is 
generally accepted, yet its validity may be 
questipned. The doctrine is really based on a 
confusion of the different kinds of effect and an 
oversight of their differences. The light produced 
by the sun is not of the same character as that pro- 
duced by the moon ; nor is the light of the moon 
of the same kind as that of the fire. Thus, if we 
take into account the specific character of the effect 
in any case, it can be due to only one cause, say 
the sun, the moon, or the fire. The silver light of 
the moon is never attributed to the sun, nor is the 
golden brilliance of the solar ray attributed to the 
moon. Similarly, though death, generally viewed, 
may be regarded as the outcome of any one of 
several causes, yet specifically considered it can be 
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due to only one cause. Thus, death from plague 
is not of the same character as death from fever 
or poisoning, or from a disease of the lungs or the 
bowels. Nay, deaths due to different hnds of fever 
(such as black fever, yellow fever, malarious fever), 
poisoning (such as arsenic, hydrocyanic acid, 
opium), lung complaints (such as consumption, 
pneumonia, bronchitis), or bowel complaints (such 
as cho|era, dysentery, and diarrhoea) are not quite 
of the same character. “Had we been equally ex- 
haustive,” observes Venn, “in our enumeration of 
the constituent elements in the aggregate effect as 
we were in those of the cause, no such plurality 
would have been possible. The inclusion of every 
fresh element among the consequents excludes 
some of the alternative possibiKties of causation, 
and the inclusion of all would rigidly confine us to 
one only.” (Empirical Logic^ p. 62.) 

The doctrine of ‘plurality of causes’ as held by 
Mill is inconsistent with his own view of treating 
cause as the invariable and unconditional ante- 
cedent of a phenomenon. For, the idea of invari- 
able and unconditional sequence carries with it the 
necessary implication of such a sequence being 
independent of any other thing, ue., the implication 
of a particular set of conditions being able to pro- 
duce a particular effect or a certain effect being 
due to none but a particular agency. 

In fact, the doctrine of plurality of causes is due 
to our different estimates of the cause and the effect, 
(l) If we take the cause as generically or vaguely 
as we take the effect, then we may say that the 
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same effect is always due to the same cause. Death, 
for example, is due in every case to the failure 
of the vital functions. (2) If, again, we be as much 
precise in our estimate of the effect as we are in 
our estimate of the cause, then, also, as shown 
above, the same effect is always produced 
by the same cause. “ We say, for instance,*^ 
writes Venn, “that death may be brought abjut in 
a variety of different ways, and we call a,^! these 
ways ‘causes,’ and thence deduce the doctrine of 
plurality of causes. It may be produced by suicide, 
in any particular case ; by disease, and that of 
various different kinds; by murder ; and so forth. But 
all these alternative suppositions are only ren- 
dered possible, because the ‘death’ is a single 
element in the sense above described, that is, it has 
been abstracted from a number of other character- 
izing circumstance^. Had we introduced these 
other elements or characterizing circumstances, only 
one of these causes would have been left possible. 
The conditiofi of the organs would have precluded 
snch and such a form of disease ; the position of 
the body and the nature of the wounds would have 
precluded the alternative of suicide ; and so on 
with each alternative in turn So clearly is all 
this recognized whenever it becomes important to 
take it into consideration, that the whole procedure 
in a trial for murder, or in any coroner’s court, 
rests upon the assumption that if we are particular 
enough in our assignment of the effect there is no 
possibility left open for any plurality of causes." 
(Ibid.) So far, therefore, as the real constitution 
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of the world is concerned, there is no justification 
for the doctrine of plurality of causes, advocated 
with so much force by Mill and Bain. 

Bain’s Logic, II, p. 77.) Generalization of the cause 
or specialization of the effect brings out that this 
doctrine is really due to confusion. 

It may, however, be said in favour of this doc- 
trine that ii is in accordance with the common 
and popular estimates of causes and effects, with 
which primarily the logical inquiry is concerned. 
The perfect equivalence of the cause and the effect 
and the ultimate unity of the universe are known 
only to the Supreme Mind, to whom, as we 
have seen, all inferences are superfluous. {Vide 
Chap. I, § 4 and Chap. IX, §^2.) If, however, 
all things are not clear to our finite intelligence, 
we are constrained to have recourse to inference 
in order to render intelligible what otherwise is 
obscure and perplexing to us. Hence, when 
an effect is produced, we try to discover its cause ; 
and an imperfect estimate of it is evidently more 
satisfactory than a wrong estimate or total 
ignorance. It is nearer truth, for example, to 
attribute a burning sensation, in the case of 
being scorched, to fire than to air or water ; and 
it is surely some relief to be able to discover a 
cause than merely to gape and be perplexed at 
a consequence. Hence the inductive canons are 
intended to exclude wrong conclusions regarding 
causes or effects ; but their end is not to establish 
that perfect equivalence between cause and effect, 
which is the consummation of all knowledge and 
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consonant only with omniscience. In .fact, there 
would be little room for the employment of in- 
ductive canons when a knowledge of exact equi- 
valence between cause and effect is reached. 
Inductive investigation, like every other ' form 
inference, is consistent only with the stage of 
finite and imperfect intelligence. Perfect know- 
ledge would give rise to intuition all round. ( Vide 
Chap. I, § 4 and Elements of Morals, Chap. XII, 
§ 3 ‘) 

§ 7. Conjunction of Causes and Inter- 
mixture of Effects. Owing to the unity, con- 
tinuity, and complexity of Nature, we seldom find 
a cause or an effect alone : a matter of fact, 

several causes and effects often go together and 
render it more or less difficult to determine the 
relation of cause and effect between two phenom- 
ena. Even such a simple experience as the 
sound of a gun or the smell of a flower is usually 
accompanied by other experiences caused, if not 
by the same object, at least by other objects 
affecting other senses. Thus, a flash of light, 
taste of a lemon, or contact of a gentle breeze may 
co-exist with such experiences of sound and smell. 
And, however easy it may seem in our childhood 
or youth to distinguish the causal connections in 
such complex cases, the baby has to disentangle 
the threads by natural intelligence aided by vari- 
ation of exp«rrience, before attributing an effect to 
its proper cause. We have also seen how what 
seems to be a single cause is really an aggregate of 
conditions, determining an effect by their co-pres- 
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ence ; and these conditions in their turn are deter- 
mined by others, either proximate or remote. 
Hence we see that the web of our experience is 
really a very complex fabric, the parts of which 
are often mixed together and can be distinguished 
only with great difficulty. 

The causes or effects which thus go together 
may either (i) remain distinct or (ii ) amalgamate in 
a comglex whole. The rules or canons of induc- 
tion are s})ccialiy applicable to the former case (i), 
their function being to discover causal connec- 
tions between certain antecedents and consequents 
by the elimination of others. When (ii) causes or 
effects unite in a complex whole, the effect may be 
either (a) homogeneous with the conspiring causes 
ov {b) different in kind from them. {Vide Chap. 
XVI I, § S.) In both the cases we have intermixture 
of effects^ the result being in the one case (a) com- 
pound, while in the other {b) heteropathic. (a) A 
•compound effect, produced by composition of causes, 
is illustrated when two or more forces acting to- 
gether give rise to a resultant (eg., when two 
locomotives double the speed of a train, or when 
an object pulled in two different directions moves 
along the diagonal)* This is also known as 
^homogeneous intermixture of effects*, as in it the 
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* T/ie composition of causes may be distinguished from the condt- 
‘tions of a cause by the fact that in the former {e.g., in the case of a 
tug-of-war or a river fed by two tributaries) the constituent factors 
would separately produce effects of the same kind, though quantita- 
tively greater or less than the compound effect, while in the latter 
in the case of the explosion of gun-powder) the constituent 
dactors will separately produce no effect of the kind which is the \ 
outcome of their joint operation. 
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compounder total effect is of the mme kind as its 
individual causes. As it is not easily amenable to 
inductive canons, it generally requires the employ- 
ment of the Deductive Method for a discovery of the 
true causes ; and the more numerous the factors 
which bring about an effect, the greater the diffi- 
culty of using the inductive method, owing to the 
comparatively small share of each cause in produ- 
cing the effect, and hence the greater the necessity 
of applying the Deductive Method. ( Vide Oiap. 
XX.) (d) A keteropathic effect, produced by a 
combination of causes, is illustrated when an unlike 
result is produced by co-operant causes, such as 
we find in the production of water by a chemical 
combination of oxygen and hydrogen. The appli- 
cation of the inducfive canons is possible in this 
case, though the employment of the deductive 
method is more efficacious here also. The deduc- 
tive method proceeds by supposing the different 
causes from which the complex effect is synthetically 
deduced by reference to the laws of their operation 
and this is a more practicable course in the case of 
the intermixture of effects (specially when it is 
homogeneous with the causes) than the employment 
of the inductive canons, which can scarcely work by 
elimination here, since the different parts of the 
effect inextricably blend in a homogeneous whole. 

filEecU may It may be mentioned in this connection that 
be different effects may be so opposed that 

the term of apparently destroyed, as in the case of a 

^0iiqciicv or 

tmsioO' bsnt bow or an evenly balanced tug-of-war. Really,. 

however, the effects in such cases are not extin- 
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guished but held in reserve in the form of tendency 
or tension, as is evident from the manifestation of 
an effect when the string is cut in the one case or 
a member is withdrawn from either side in the 
other. Neutralization should not be construed as 
annihilation. 

§ 8. Mutuality of Cause and Effect We 

have seen that no sharp demarcation line can be 
drawn between causes and effects, they being but 
different aspects of one and the same energy. (Vide 
§ 4.) The application of a spark to gunpowder, 
for example, is the cause of its explosion ; but this 
explosion again is the cause of the sensation of 
sound, which in its turn may be the cause of start- 
ling or of vigilance. Thus, we can never say that 
anything is absolutely a cause or an effect. What 
may be a cause with regard to one may be an 
effect with regard to another. Not only so, 
we find that often causes and effects re-act on 
each other. Industry, for example, promotes thrift, 
and thrift in its turn encourages industry ; sym- 
pathy secures co-operation, and co-operation 
again fosters sympathy. Owing to the continuity 
and activity of all natural processes, such action 
and re-action are illustrated in all the departments 
of nature and mind. 

Sir G. C. Lewis well illustrates this reciprocity 
in the case ,of political causation. happens 
sometimes/’ he writes, '‘that when a relation of 
causation is established between two facts, it is 
hard to decide which, in the given case, is the 
cause an4 which the effect, because they act and 
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re-act upon each other, each phenomenon being 
Illustrations, in turn cause and effect. Thus, habits of industry 
may produce wealth ; while the acquisition of 
wealth may promote industry : again, habits of 
study may sharpen the understanding, and the 
increased acuteness of the understanding may 
afterwards increase the appetite for study. So an 
excess of population may, by impoverishing the 
labouring classes, be the cause of their living»in bad 
dwellings ; and, again, bad dwellings, by deteriora- 
ting the moral habits of the poor, may stimulate 
population. The general intelligence and good 
sense of a people may promote its good govern- 
ment, and the goodness of the government 
may, in its turn,^ increa.se the intelligence of the 
people, and contribute to the formation of sound 
opinions among them. Drunkenness is in general 
the consequence of a low degree of intelligence, 
as may be observed both among savages and in 
civilized countries. But, in return, a habit of 
drunkenness prevents the cultivation of the intel- 
lect, and strengthens the cause out of which it grows. 
As Plato remarks, education improves nature, and 
nature facilitates education. National character, 
again, is both effect and cause : it re-acts on the 
circumstances from wh'ch it arises. The national 
peculiarities of a people, its race, pl iysical structure, 
climate, territ(Ty, etc., form originaljy a certain 
character, which lends to create certain institu- 
tions, political and domestic, in harmony with that 
character. These institutions strengthen, perpet- 
uate, and reproduce the character out^ of which 
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they grow, and so on in succession, each new effect 
becoming, in its turn, a new cause. Thus, a brave, 
energetic, restless nation, exposed to attack from 
neiijhbours, organizss military institutions : these 
institutions promote and maintain a warlike spirit : 
this warlike spirit, again, assists the development 
of the military organization, and it is further pro- 
moted by territorial conquests and success in war, 
which, may be its result — each successive effect 
thus adding to the cause out of which it sprung”. 
(Ou Methods of Observation and Reasoning in 
Politics,^ o\, I. p. 375.) 

§ 9. Observation and Experiment. 

, Observation and Experiment constitute, as we have 
seen, the material grounds of induction ^ for every 
inductive generalization materials must be pre- 
sented to the mind, which constitute the subject- 
matter of such a generalization. But merely the 
presentation of materials is not adequate ; there 
must also be an observing mind. And, in order 
to arrive at a correct generalization, we must 
observe with care, attention, and patience. Mere 
random perception of events or objects can never 
be conducive to inductive inquiry. If we notice 
any and every object which comes before the 
mind, then there will be no system and no possi- 
bility of sound generalization. Hence simple per- 
ception, or knowledge of objects or phenomena as 
presented to the mind, is not favourable to induc- 
tive research. In order to it, vve must regulate our 
perception in the required direction : we should 
know what we are about, withdrawing our attention 
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from what is irrelevant and directing our attention 
to what is connected with our inquiry. Thus, 
observation should be distinguished from mere 
perception : we may describe obwvation as regulated 
perception. And it is this regulated perception or 
observation which is of special importance in 
inductive inquiry. 

According to .some, eg.. Stock, “ Observation 
is passive experience*’ and “ Experiment is active 
experience” on the ground that in the former the 
mind is passive, as it merely receives impressions 
about the phenomena under investigation, whereas 
it is active in the latter But such a distinction 
is based on an erroneous theory of knowledge, viz., 
mental passivity. In fact mental activity is in- 
volved in both in the form of interpretation of 
sense-impressions. We must construe ob.servation, 
however, in a broad sense, so as to include experi- 
ment. Indeed, observation and experiment are not 
distinct in kind. They are but forms of regulated 
and prolonged perception, conducted with great care 
and attention and having some definite end in 
view. In both the cases, facts are presented 
to the mind and the mind takes notice of such 
tacts. Though, however, the mind cognizes facts 
in both the cases, yet there is a difference in the 
procedure b}/' which facts are brought before the 
mind. As Bain puts it, “ Observation i$ finding a 
fact, Experiment is making one ” : in the one case, 
we merely notice a fact which in the course of 
nature comes before the mind ; while, in the other, 
we so mould the circumstances as to give rise 
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to the fact or phenomenon which we wish to 
observe. In observation it is not always possible 
for us to simplify the conditions and have 
a control over them. But in experiment we 
attempt the production of a similar phenomenon 
•under conditions which are simpler and variable 
at our will.* Electricity, for example, in the form 
of lightning is observed in the case of atmospheric 
discharge when it happens ; but it may be produced 
at pleasure in the laboratory by experiment, 
by an arrangement of circumstances brought about 
by voluntary agency. Bacon likened Experiment 
to cross-examination of witnesses, since by means 
of it we so interrogate Nature as to elicit definite 
answers from her. Thus, Observation and 
Experiment are the channels of information which 
supply materials for inductive generalisations. 

Though Observation and Experiment are thus 
essentially the same, yet the difference in procedure 
in the two cases brings out an important difference 
in their relative advantages. (I) The advantages 
of Experiment over Observation are 

(1) In the case of Experiment we can multiply 
the instances as often as we like, while in the case 
of Observation we must depend upon the bounty 
of Nature for a suitable opportunity. 

(2) In the case of Experiment we can produce 
an efi&ict or phenomenon under definite and known 

* Sometimes we 6 nd in nature certain conditions happeninjE; 
by ihemselves without our a^^ency and offering an opportunity for 
the special stndy of a phenomenon. These are called by some 
Natural Experitnenls^ e,^.^ a lunar eclipse which is so favourable 
to proving the round shape of the earth. 
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circumstances, while in the case of Observation 
ther;^ may be innumerable unknown and unsus- 
pected agencies which modify the phenomenon 
under observation. 

(3) In the case of Experiment we may vary 
the circumstances as we like, while in the case of 
Observation we must depend entirely on the special 
combination which Nature may be pleased to 
present before us. 

(4) In the case of Experiment we can observe 
with greater care, while in the case of Observation 
we arje taken by surprise, as it were, and thus have 
not an opportunity to observe with the same degree 
of caution and precision. 

In the case of Experiment we can not only 
adjust our attention to the circumstances bringing 
about an effect, but we can also observe with a 
better care the issue or result. Attention, in the 
case of Experiment, is pre-ad justed ; and hence 
it enables us to notice with greater care what 
otherwise might have been overlooked or but 
cursorily examined. “ To experiment,” says Powder 
“ is, not only to observe, but also to place the 
phenomenon under peculiarly favourable circum- 
stances, as a preliminary to observation.” {Induc- 
tive Logic, p. 34.) 

The truth of the above remarks is illustrated in 
the follow'ing examples mentioned by Minto in his 
Logic 

“The air-pump was invented shortly before the 
foundation of the Royal Society, and its members 
made maii}^ experiments with this new means of 
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isolating an agent and thus discovering its poten- 
tialities, For ej^ample, live animals were put into 
the receiver, and the air exhausted, with the result 
that they quickly died. The absence of the air 
being the sole difference, it was thus proved to be 
indispensable to life. But air is a composite agent, 
and when means were contrived of separating its 
components, the effects of oxyge-i alone and of 
carbonig acid alone were experimentally deter- 
mined. 

“A good example of the difficulty of excluding 
agencies other than those we are observing, of 
making sure that none such intrude, is found in 
the experiments that have been made in connex- 
ion with spontaneous generation. The question 
to be decided is whether life ever comes into exis- 
tence without the antecedent presence of living 
germs. And the method of determining this is to 
exclude all germs rigorously from a compound of 
inorganic matter, and observe whether life ever 
appears If we could make sure in any one case 
that no germs were antecedently present, we 
should have proved that in that case at least life 
was spontaneously eenerated. 

‘‘The difficulty here arises from the subtlety of 
the agent under observation. The notion that 
maggots are spontaneously generated in putrid 
meat, was comparatively easy to explode. It was 
found that when flies were excluded by fine wire- 
gauze, the maggots did not appear. But in the 
case of microscopic organisms proof is not so easy. 
The germs are invisible, and it is difficult to make 
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certain of their exclusion. A French experimenter, 
Pouchet, thought he had obtained indubitable 
cases of spontaneous generation. He took in- 
fusions of vegetable matter, boiled them to a pitch 
sufficient to destroy all germs of life, and hermetic- 
ally sealed up the liquid in glass flasks. After an 
interval, micro-organisms appeared. Doubts as 
to the conclusion that they had been spontaneous- 
ly generated turned upon two questions : .whether 
all germs in the liquid had been destroyed by the 
preliminary boiling, and whether germs could have 
found access in the course of the interval before 
life appeared. At a certain stage in Pouchct’s 
process he had occasion to dip the mouths of the 
flasks in mercury. It occurred to Pasteur in re- 
peating the experiments that germs might have 
found their way in from the atmospheric dust on 
the surface of this mercury. That this was so was 
rendered probable by his finding that when he 
carefully cleansed the surface of the mercury no 
life appeared afterwards in his flasks.’’ (Pp. 

314-315)- 

Though Experiment pos.scsses certain advan- 
tages over Observation, yet it can scarcely be 
denied that Observation also possesses certain ad- 
vantages over Experiment. (II) The advantages 
of of Observation over Experiment are ; — 

, (i) There are facts or phenomena which are 
beyond our control, as well as agencies too danger- 
ous to be experimented upon. We cannot, for 
example, have recourse to experiment with regard 
to heavenly bodies, which are altogether beyond 
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our control, and it will be too dangerous to have 
recourse to experiments involving serious injury 
to or destruction of individuals or society. In such 
cases we must be content with the observation of 
facts or phenomena as presented to us. 

(2) In the case of Observation we may direct 
our attention from the effect to the cause or from 
the cause to the effect. Noticing instances of in- 
variable sequence, we may observe the effect ps 
well as the cause. But, in the case of Experiment, 
we proceed from the cause to the effect : the cause 
being given or surmised, we try by experiment to 
find out its effect. We can make the cause pro- 
duce its effect ; but we can never make the effect 
bring back or reproduce its cause. All that we 
can do in the latter case is to suppose a cause by 
reference to past experience and then to make it 
produce its effect. Experiment thus leads us from 
cause — real or supposed — to effect, while Observa- 
tion in either direction. 

It is clear from the preceding account that, of 
the inductive sciences, those which can employ 
both observation and experiment are generally 
more certain and advanced than those which rest 
on observation alone. If we can actively mani- 
pulate materials so as to produce ceriain results at 
our will, we have means of verification under 
our control ; and thus we can often establish truths 
more conclusively under such circumstances than 
when we are left merely at the mercy of Nature. 
This is clearly brought out by the fact that while 
the physical sciences made but little progress in 
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ancient and mediceval times owing to the total 
neglect of experiment by the Greek and mediasval 
scholars, these very sciences have made rapid 
strides in modern times owing to the extensive use 
of experiments in them now-a-days And thus 
these sciences are ranked as prominent among the 
experimental sciences as distinguished from those 
in which, from the very nature of the subject- 
matter, we are constrained to have recourse to ob- 
servation al )ne {e.g,, geology and astronomy). 

Before closing this section we must guard 
against an error which often vitiates our observa- 
tion and experiment. We not infrequently mix 
up what is actually presented with what is but 
imagined or supposed. Thus, on seeing a cord we 
think it to be a snake or on noticing a sudden flash 
of light we take it to be lightning. In such cases 
perception is confounded with inference, leading 
to a wrong reading of facts and so to false surmis- 
es and incorrect conclusions. {Vide Chap. XXX, 

§ 8). We, should, therefore, b? very careful in our 
observations and experiments, so as to take them 
at their proper worth and not to import into them 
what is suggested from without, in order that our 
inferences from them may be valid. 

§ 10. Observation and Explanation. 

We should remember in this connection that Ob- 
servation is not an aimless act but is employed 
for .some end in view. We observe a natural phenom- 
enon (say, an eclipse of the sun or the moon) or 
have recourse to an experiment in the laboratory 
as illustrating some truth or law. Observations are 
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actually controlled or regulated by some guiding 
idea involved in a theory or an effort at explana- 
tion ; and the facts observed in their turn furnish 
materials to confirm or refute the theory or hypoth- 
esis. Observation and Explanation are thus 
inter-connected : we never observe in a random 
way ; and the materials which we gather under the 
spell of explanation in their turn contribute to it. 
Moreover, observation (including experiment) is a 
mental act involving comparison and leading to 
the discovery of relations of similarity and differ- 
ence ; and whenever we bring a phenomenon 
under one class as distinct from another, we 
mean that it is governed by certain fixed rela- 
tions and laws which explain its character and 
behaviour. We, accordingly, find*that Observation, 
Explanation and Classification usually go hand in 
hand. {Vide Chap. XXVI, § 2.) 

§ 11. Ground of Causation. Opinions 
differ with regard to the ultimate basis of the Law 
of Causation. We know that, in order to arrive 
at an inductive generalization, we must employ 
certain tests or, as they are called. Inductive 
Canons. These Inductive Canons in their turn 
presuppose the Law of Causation, for, without our 
faith in such a law, the Canons by themselves can 
never warrant inference from the known to the un- 
known. Now the question is, What is the ground 
of this Law of Causation itself, which is taken to be 
the basis of the Inductive Canons ? Two different 
answers have been given to this question : — 

(i) The Law of Causation is taken by some 
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(p/s., by intuitional writers) as inherent in our 
mental constitution. Our mind has been moulded, 
as it were, accordinjy to this law. Thus, whenever 
an event takes place in Nature, we are led by this 
natural law of our understanding to think that it 
must have a cause. Such a tendency is at once 
universal and necessary, and the causal principle 
is self-evident in character. 

(2) It is urged by the supporters of ,the em- 
pirical school that the Law of Causation, like other 
laws, is but a generalization from experience. We 
have observed that every event has a cause ; and 
consequently we infer that the causal law is uni- 
versal in character. But this position is inconsis- 
tent and untenable. As Mansel observes, it is a 
‘paralogism^ to hold that ‘the ground of all Induc- 
tion is itself an Induction’. We have seen that all 
inductive generalizations ultimately rest on the 
assumption of the causal principle •, and if this 
principle itself be a generalization from experience, 
then we move in a never-ending circle. 

Mill and Bain, no doubt, defend the empirical 
position by holding that the ground of the Law of 
Causation is not exactly the same as the ground of 
an inductive generalization. The Law of Causa- 
tion is due to Universal Agreement throughout 
nature : it is this uncontradicted experience which 
induces belief in the universal character of the 
causal principle. And this Universal Agreement 
should not be confounded with the Method of 
Agreement as an Inductive Canon, which proceeds 
by elimination and varying the circumstances. No 
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elimmation or variation of circumstances is im- 
plied in the Universal Agreement which, according 
to the supporters of this view, is the final basis of 
all ultimate laws. 

But, it may be replied that experience alone 
can never be an adequate ground for establishing 
the Uaw of Causation. If we appeal to experience, 
we find that we know the causes of but few events 
or phenomena, while we are ignorant of causes in 
innumerable instances. Thus, if experience be the 
guide, then we should rather be led to hold that 
events are uncaused than caused. Moreover, ex- 
perience can scarcely beget such a necessary and 
universal conviction as we find attending the causal 
principle. It thus appears that the law of Causa- 
tion, which is taken to be the formal ground of 
every inductive inference, is an a priori axiom of 
the understanding. 

§ 12. Relation of Causation to Uni- 
formity of Nature. It is generally believed 
that the Law of Causation alone is the formal 
ground of Induction. This is the prevailing opi- 
nion ; and there is some justification for it when 
the cause is construed as the invariable antecedent 
of an effect or phenomenon. But this invariable 
sequence is connected rather with the Law of Uni- 
formity of Nature than with the Law of Causation 
itself. The Law of Causation, strictly speaking, 
may be taken to imply that every event or change 
must have a ground or cause. But though every 
event is thus believed by us to be caused, yet it 
does not necessarily follow that the same cause 
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should always produce the same effect, The latter 
statement implies not merely that an effect mast 
have a cause, but also that Nature is uniform in 
her procedure, yielding the same result under the 
same circumstances. Thus, both the Law of 
Causation and the Law of Uniformity of Nature 
seem to be the indispensdble formal grounds of in- 
ductive generalizations, 

(a) Without the Law of Causality we may 
generalize, but we cannot arrive at Induction in the 
proper sense of the term : relying on the Law of 
Uniformity of Nature we may generalize relations 
not known lo be due to causal connection. In such 
cases it would be precarious to proceed from the 
known to the unknown, in the absence of a known 
tie or connection* between phenomena ; and such 
instances may at most amount to Immethodical 
Induction or Induction by Simple Enumeration. 

(i) Without the Law of Uniformity of Nature 
we can never generalize at all, even though we 
believe in the Law of Causation : effects may be 
caused ; but if the same cause be not always followed 
by the same effect, then evidently there can be no 
valid ground for generalization or proceeding from 
the known to the unknown. If, for example, fire 
now burns and now quenches thirst, and the 
ground is now solid and now liquid, or, say, 
rice is now nutritious and now poisonous, then 
evidently we can never arrive at a correct general 
propo-Jtion. 

Mill and Bain and many other logicians do not 
include the Law of Uniformity of Nature as a 
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distinct condition in the formal ground of Induc- 
tion, because according to them the Law of Causa- 
tion implies the Law of Uniformity of Nature. The 
Law of Causation, it is said, is but an instance of the 
Uniformity of Nature, namely, uniformity with 
regard to sequence. Hence is it that Mill and Bain 
contend that, in every inductive generalization, the 
ultimate major premise must be the Law of 
Uniforgiity of Nature, which is taken to 'be the 
ground of Causation itself. But, as we have seen, 
Causation is essentially distinct from Uniformity of 
Nature. Hence, Causation by itself can never be 
taken as the formal ground of induction ; but 
Causation as modified hy the Law of Uniformity, 

We may mention here the views of some 
empiricists {e.g,, Mill and Bain) who regard the 
Law of Uniformity of Nature as but a generaliza- 
tion from experience. Thus, according to them by 
observing several instances of burning of fire and 
floating of timber in water we believe that fire and 
timber will similarly behave in future under similar 
conditions. This belief, then, in the Uniformity 
of Nature is derived from the uniform experience 
of the past. But it may be said, as against this 
view, that such an attempt of explaining the Law 
of Uniformity as an empirical generalization is 
hardly tenable, as such a generalization presupposes 
Uniformity of Nature. If we did not believe, for 
instance, that fire would burn and timber would 
float as they did in the past, we could not have 
inferred their uniform behaviour in the future on 
the strength of our previous experience about 
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them. Thus, the empirical account of the origin of 
our belief in the Uniformity of Nature is aparalogism, 
as Mansel says, because it views the belief in 
Uniformity as a result of generalization and yet 
presupposes this belief in every generalization. 

§ 13 . Ezerciaes. 

1. What are the grounds of Induction ? Distinguish 

between Formal and Material Grounds. Explain and 
examine the remark — “ The Principle of Causation is the 
formal ground of Induction.*’ ^ 

2. Indicate the character and marks of the Law of 
Causation and the Law of Uniformity of Nature. 

3. How is the Principle of Uniformity of Nature related 
to the Law of Causation in its scientific aspect ? Distinguish 
between the scientific and the popular view of Causation. 

4. Explain the meanings of Energy and Conservation of 
Energy ; and show the bearing of the Theory of Conserva- 
tion on the nature of tZ^ausation. 

5. Distinguish between (a) Causes and Conditions and 
(fi) Proximate and Remote Causes. Elucidate — “ The cause 
is the sum total of the conditions, positive and negative, 
taken together.” 

A man is crossing the river in a small boat ; a sudden 
squall of wind comes on ; the boat founders, and the man 
is drowned : what do you consider to be the cause and the 
conditions of his death ? 

A balloonist, unable to make a successful parachute 
descent, falls headlong and dies. Determine clearly the 
cause and conditions of his death. 

6. What do you understand by Plurality of Causes ? Is 
the doctrine strictly tenable ? 

7. Distinguish between (1) joint and complex effects and 
(2) homogeneous intermixture and heteropathic intermixture 
of effects. Are the effects in the case of an evenly balanced 
tug-of-war destroyed ? 

8. What do you understand by the Mutuality of Cause 
and Efiect ? Illustrate your remarks by examples. 
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9. Distinguish between Observation and Experiment, 
and indicate their relative advantages in inductive investiga- 
tion. Elucidate-^-" Observations and experiments are the 
material grounds of Induction." 

10. Show by a careful estimate of Observation and 
Experiment that the difference between them is ‘not of kind 
'but of degree.’ What sciences depend mainly on Observa- 
ti<Hi and why ? What sciences depend mainly on Experi- 
ment and why? Do Observation and Experiment alone 
justify ai^inductive generalization ? 

11. What is the ultimate ground of our belief in Causa- 
tion ? Discuss the different views on the subject. 

13 . Distinguish between the Conditions of a Cause and 
the Composition of Causes. Examine in detail the state- 
ment that a cause is the immediaie, invariadle, and uticondi- 
iiinal antecedent of an effect. 
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The Experimental Methods. 

§ 1, Experimental Methods as Deduc- 
tions from Causation. We have seen that 
the . difference between scientific and unscientific 
induction lies in the systematic employment of 
certain logical tests or methods which secure a 
degree of certainty in the one case, not attainable 
in the other. Thus, the Experimental Methods, or 
Canons of Induction, as they have been called, 
serve the same purpose in Induction as do the 
rules of the syllogism in deductive reasoning. 
And, as the syllogistic rules are mere deductions 
from the principles of consistency, so the Experi- 
mental Methods are really deductions from the 
Law of Causation as it is construed in science, u., 
as modified by the Law of Uniformity of Nature. 

Chap. XVII, § 4 and J 12.) 

Our aim in every inductive inquiry is to 
generalize a relation from the observation of several 
individual instances. And there is a legitimate 
ground of such generalization when we detect 
causal connection between the phenomena about 
which we wish to generalize. ( Vide Chap. XVI, 
§ 2.) To detect the causal connection is, however, 
not always an easy task, as most phenomena pre- 
sented to us are of a complex character. ( Vide 
Chap. XVI, § I.) Hence the necessity of elimina- 
tion or exclusion of those circumstances which,, 
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though accompanying the phenomena under inves- variation of 

tigation, are not vitally connected with them. ( Vide 

Chap. XVI, § 4.) The different Inductive Canons elimination. 

or Methods thus aim at excluding such accidental 

circumstances and discovering the factors that are 

really connected by causation. “The gist of all 

the Methods/’ observes Dr. Venn, “by which we Dr. Venn. 

are enabled to isolate the cause, and to determine 

over whjit limits it may safely be inferred, is one of 

analysis and exclusion.” {Empirical Logic^ p. 352.) 

And herein lies the great merit of Mill’s System as 
distinguished from the Baconian Method. Bacon 
simply pointed out the necessity of observation 
that we may not be misled by our fancies but 
arrive at correct generalizations in harmony with 
facts. We should remember, how*ever, that mere 
observation of facts is but a precarious guide 
without the employment of systematic procedure 
to explain them by the rejection of the inert 
factors and the selection of those that are potent. 

While Bacon was content with emphasizing the 
necessity of a mere careful study of Nature (facts). 

Mill aimed at an exact formulation of general 
Methods of Induction which might be equally 
applicable to the material and moral sciences. 

The conditions of proof being the same in all 
cases, he tried to formulate Rules or Canons to 
satisfy them. As observation is not the sole 
ground of Induction, we must, according to 
him, methodically generalize, we should try 
to explain facts by reference to laws gathered 
by well-regulated inductive investigation 
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The several Inductive Canons or Methods,, 
which we shall study in this chapter, follow directly 
from the Law of Causation. We have read that 
the Law of Causation, as conceived in Logic, 
implies that the cause is the invariable, uncondi* 
tional, and immediate antecedent of what follows 
the effect). An explanation of causal relation,, 
therefore, depends on two sets of conditions : (i) 
that a certain cause always produces a certain effect 
or that whenever X (cause) is Y (effect) is, or when- 
ever Y is, X is ; and (2) that a certain effect does 
not happen in the absence of a particular cause, 
or that whenever X is not, Y is not. The former, 
that is (i), is usually called a Positive Instance, 
while the latter, that is (2), a Negative Instance, 
Negative Instances, however, should be distin- 
guished from Exceptions, Exceptions disprove 
causal relation, while Negative Instances prove it. 
We can now deduce the following traits or features 
which necessarily follow from the nature of a 
cause and which enable us to decipher the causal 
relation in any case by the extrusion of accideutal 
circumstances : — 

{%) No variable or accidental circumstance is 
the cause or part of the cause of a phenomenon.* 
Thus, when the relation between an antecedent 
and a consequent is a variable one, when the 
one exists without the' other, the relation can 

* This if evidently the eontrapositive of the definition of 'caase.* 
It may be proved thos cause if the invariable and onconditional 
antecedent of an event > therefore, no cause is a variable or acciden- 
tal antecedent of an event {obverse ) : hence, no variable 01 accidental 
antecedent of an event is its canse Ifiontrafnitm), 
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never be a causal one. We, accordingly, conclude 
that whatever antecedent can be left out, without 
prejudice to the effect or whatever antecedent can 
be present, without the effect being present, can 
not be its cause or part of its cause. If, therefore, 
there be circumstances or antecedent phenomena 
which may be removed without affecting the effect 
in the least, then these plainly have nothing to do 
with the cause. If, for example, my lecture is not 
affected in any way by the absence of the register 
or the table before me, then evidently these are not 
causally connected with it. From this it also fol- 
lows that if the introduction of a phenomenon does 
not influence an effect in the least, then such a 
phenomenon cannot be regarded as its cause or 
part of its cause. If, for instance, my lecture is 
not at all affected by the entrance of a bearer into 
the room, then there can be no causal connection 
between the two phenomena. The very fact that 
the effect existed when the phenomenon was 
absent serves as a case of natural elimination, 
bringing out the non-existence of causal nexus 
between the two. We shall see that this trait of 
causation is prominently illustrated in the Canon 
or Method of Agreement ^ide § 4.) 

(it) The invariable and unconditional antece- 
dent of a phenomenon is its cause.* From this 
it is clear that whatever antecedent cannot be left 
out, without prejudice to the effect, must be its cause 

* This ii the simple converse of the deSnition of ^cimie.* A 
definition, we know, as the explanation of a term, admits of simple 
cooserston. ( Vide Chap. X, ( x.) 
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or part of its cause. The relation between cause 
and effect being an inseparable one, we naturally 
conclude that what cannot possibly be separated 
from an effect, without impairing or annihilating it, 
is it§ cause or a necessary part of its cau.se. If, for 
example, light can never be removed without ob- 
scuring my vision, then I am led to infer that light 
is the cause or a necessary condition of vision. We 
should, however, remember here that the uncondi- 
tional character of the causal relation is essential to 
justify an inference that what necessarily precedes 
is the cause of what necessarily follows, as other- 
wise the necessary connection may be due to some 
remote cause of which the antecedent and the 
consequent are but co-effects the succession 
of day and night). Thus, in order to be sure that 
an invariable antecedent Is the cause, we must satis- 
fy ourselves that nothing else goes with it (either 
in an overt or in a covert form) which might ac- 
count for the effect. If the removal of a certain 
antecedent in any case involves also the removal 
of another potent factor associated with it, then 
we cannot rightly infer that the antecedent 
is the cause of the consequent, even if the con- 
sequent disappears with the disappearance of 
the antecedent, for the absence of both may be due 
to the removal of the unsuspected potent factor. 
Hence, other circumstances remaining unaltered^ if 
we find that an antecedent cannot be excluded 
without the exclusion of a consequent, then we may 
take the one to be the cause or a necessary condi- 
tion of the other, This trait of causation underlies, 
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-as we shall see, the employment of the Canon or 
Method of Differ ence» 

{Hi) The effect being but the cause trans- 
formed, there is equivalence between them, which 
is emphasized in the quantitative aspect of causa- 
tion. Thus, any increase or decrease of the one 
is invariably followed by a corresponding increase 
or decrease of the other. If, for example, one 
horse a carriaj^e at the rate of 3 miles an 

hour, two horses of the same strength would draw 
it at the rate of 6 miles an hour. When, therefore, 
an antecedent and a consecjuent vary in numerical 
concomitance, either directly or inversely, we con- 
clude that they are causally connected. This trait 
of causation underlies the Canon or Method of Con- 
comitant Variations. When, accordingly, we find 
that the rise or fall of an antecedent, which cannot 
altogether be eliminated, is accompanied by the 
rise or fall of a certain consequent, we naturally 
conclude that the antecedent and the consequent 
thus varying in numerical concomitance are caus- 
ally connected. 

As the Joint Method (called also by Mill 
The Indirect Method of Difference,^ by Bain The 
Method of Double Agreement,' and by Fowler 
'The Double Method of Agreement’) and the 
Method of Residues presuppose, as we shall see, 
the other Methods or Canons, all these Canons or 
Methods are thus seen to be ultimately based on 
the Law of Causation, Thus, Induction really aims 
at drawing a universal conclusion consistently with 
the data furnished by experience and the light 


Canon of 
Difference.) 

(iii) Antece- 
dents and 
consequents 
varying; in 
numerical 
correspond- 
ence are 
causally 
connected. 


(This is the 
basis of the 
Canon of 
Concomi*“ant 
Variations.) 


As the Canon 
of the Joint 
Method and 
that of 
Residues 
presuppose 
the other 
Canons, all 
the Canons 
are found to 
depend on 
Causation 



Testimonies 
of Read 


and Bain. 


Induction 
aims at 
discovering 
a causal 
connection 
and thereby 
establishing 
a universal 
proposition. 


go PRINCIPLES OF LOGIC [BK. III., CH. XVIIL 

supplied by the Law of Causation. fact,” says 
Mr. Read, “Inductive Logic may be considered as 
having a purely formal character. It consists, first, 
in a statement of the Law of Cause ^ind Effect ; 
secondly, in certain immediate inferences from this 
Law, expanded into the Canons ; thirdly, in the 
syllogistic application of the Canons to special 
propositions of causation by means of minor prem- 
ises, showing that certain instances satisfy the 
Canons.” [Logic^ p. 225.) Bain, likewise, observes 
that the several Inductive Methods are really De- 
ductive, as they follow directly from the Law of 
Causation ; they are called Inductive only “by 
courtesy/’ 

§ 2. Enumeration and Analysis of In- 
stances. From the preceding remarks it is clear 
that the aim of Induction is to arrive at a uni- 
versal proposition by establishing causal connec- 
tion between two facts or phenomena. Induction 
thus presupposes that the world is a system or 
cosmos and not merely a disconnected aggregate 
of things or a chaos. We believe that all things 
have definite natures of their own by reason of 
which they behave in certain uniform ways to- 
wards one another. This evidently implies that 
all things of the world constitute an interconnect- 
ed whole, so that a change in one gives rise to a 
change in another ; and this reciprocity is governed 
by law, which defines what we call the nature 
of a thing. The end of Induction, then, is to dis- 
cover this nature or law governing a relation in 
any^ase. We thus say *Heat expands bodies' 
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‘Man is mortal/ ‘Matter gravitates/ etc, ( Vide Chap. 
XV, §3 and Chap. XXIII, § 2.) 

As, however, the nature or law is embodied in 
things, we must study them with care in order to 
discover it aright. Hence the necessity of obser- 
vation and experiment, which bring before our 
mind appropriate instances calculated to reveal the 
inner law of their nature. The instances or facts 
being, Jiowever, generally complex, we must have 
recourse to analysis and elimination in order to 
exclude the accidental adjuncts and thereby to 
discover the essential nature underlying them. 
Mere multiplication of instances, therefore, does not 
mean much, unless we use the instances as means 
of discovering their inner nature revealing laws of 
connection. Perfect Induction* or Induction by 
Complete or Simple Enumeration, therefore, falls 
short of the requirements of true Induction, ( Vide 
Chap. XVI, § 7 and Chap. XXII, § i), Enumera* 
tion is but preparatory to Analysis. All that 
Enumeration of Instances can do is to create a 
presumption in favour of or against the presence 
^of a law, according as they are uniform or conflict- 
ing in character ; and, in the case of preponderance 
of evidence, we generally rely on statistics to deter- 
mine a law, which is disguised by the influence 
of hostile elements. ( Vide Chap. XXI, § 3 and § 4). 
Usually, however. Induction by Simple Enumera- 
tion is the starting-point of Scientific Induction : 
several similar instances first suggest a law con- 
necting them ; and then we try to verify it by 
further observation, analysis, and comparison. 


Instances are 
observed with 
a view to 
discover the 
causal 
connection. 


Enunfierntion 
of instances 
is thus an 
aid to 
induction. 



Adequate 
analysis of 
«ven a single 
case may 
justify an 
inductive 
generaliza- 
tion. 


A true 

induction may 
appropriately 
be expressed 
in the form 
of a hypothet- 
ical proposi- 
tion, 


Logic as a 
science of 
proof tests 
hypotheses 
about 
causation. 


92 PRINCIPLES OF LOGIC. [BK, III., CH. XVUL 

From this we can easily see that, for the purpose 
of true inductive generalization, adequate analysis 
and examination of even a single case may at times 
suffice ; such, for example, as we gather from the 
dissection of an animal or the chemical analysis 
of a compound, unhampered by distracting circum- 
stances. [Vide Chap. XXII, § 6.) A true induc- 
tive generalization, due to the nature or necessary 
connection of things, may appropriately be ex- 
pressed in the form of a hypothetical proposition 
implying a relation of dependence between an 
antecedent and a consequent. Thus, ‘All men are 
mortal’ may be expressed as ‘If humanity is, 
mortality is.’ {Vide Chap. VII, § 5.) 

§ 8 Inductive Methods as Weapons 
of Elimination. We have already read that 
Proof, and not Discovery, is the end of Logic. 

( Vide Chap. I, § 1 1.) Logic does not teach us how 
to discover the causal connection in any particular 
instance. Such a discovery must be suggested to 
our mind by imaginative insight. We must first 
frame some hypothesis to explain the phenomenon 
under investigation, before a discovery can be ^ 
made of its appropriate cause. 

A hypothesis, as a guiding conception, enables 
us to select appropriate instances by reference to 
which we can test its validity. As the instances, 
however, are more or less complex in character, we 
have to analyse them and eliminate the accidental 
features before we are able to find out the material 
factors which are likely to throw light on the hy- 
pothesis. The Rules by which we test these in- 
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stances, vtith a view to the exclusion of the inert 
accompaniments and the selection of potent factors, 
are known as the Inductive Canons or Methods, 
These Canons or Inductive tests are five in 
number, (I) the Canon of the Method of 

Agreement, (11) the Canon of the Joint Method, 
(III)"the Canon of the Method of Difference, (IV) 
the Canon of the Method of Concomitant Varia- 
tions ^id \V) the Canon of the Method of Resi- 
dues. These Canons are chiefly applicable to cases 
where the causes and effects remain distinct, in- 
stead of blending in a homogeneous whole, when, 
as we have said, the deductive method is specially 
applicable, (Vide Chap. XVU, § 7 .) 

The Inductive Methods have at times been de- 

» 

scribed as Weapons of Elimination ; but this de- 
scription is only partially true. No doubt, we try, 
by the employment of the Canons or Methods, to 
exclude the accidental circumstances, which ob- 
scure the potent factors and thus stand in the way 
of the discovery of the causal connection, But 
we should remember that the function of the 
" Inductive Methods is not mere negative exclusion 
but also positive selection : if they are employed 
for the elimination of inert adjuncts, it is only 
because such elimination clears the ground and so 
renders prominent the factors which are related as 
cause and effect Thus, the aim of the Inductive 
Methods is always positive discovery, though this 
is attained by negative exclusion : the irrelevant 
are thrust out in order that the relevant may be 
seen. To single out the essential factors which are 
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really operative, the Inductive Methods have 
recourse to the elimination or rejection of what are 
variable and inert. 

From the above remarks it is clear that each 
of the Inductive Methods or Canons has both a 
positive and a negative aspect ; and these two 
aspects readily follow from the first two traits or 
features of causation indicated in section before 
the last. The first trait has the negative fimction 
of elimination ; while the second, the positive 
function of finding out the causal relation. The 
Method of Concomitant Variations follows evi- 
dently from the third trait or feature. With 
these preliminary remarks let us now pro- 
ceed to explain the five Inductive Canons one 
by one. 

8 4. (1) The Canon of Agreement If two 

or more instances of a phenomenon under investiga^ 
tion have only one other circumstance {antecedent or 
consequent) in common^ that circumstance is the 
cause or the effect of the phenomenon^ or connected 
tviik it by causation. 

This Canon implies that when we find a 
phenomenon uniformly preceded or followed by 
another in two or more cases, then we are led to 
conclude that this other phenomenon is the cause 
or the effect, according as it precedes or follows 
the phenomenon under investigation, or the two 
phenomena are co-effects of some other cause, so 
that the one can never be found without the other. 
Whether we are right or wrong in our supposition 
■can, of course, only be proved by more extended 
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observation or by the employment of the other 
Canons, As explained in Chap. XVI, § 4, elimina- 
tion by variation of circumstances is prominently 
illustrated in this Method, 

, If, for example, ,4 B C be followed by a b c, illustrations. 

D E by <1 f g, and ARS by fa: m n, then we 
naturally suspect that the common factor in the 
antecedents A) is the cause or a necessary 
part of^ the cause of the common factor in the 
consequents (m., a). To take a concrete example : 
if an individual repeatedly suffers from rheumatic 
pains when the weather is cloudy, then he naturally 
suspects that the cloudy weather is the cause or a 
necessary condition of his rheumatism. 

The Canon of Agreement is essentially a Canon This Canon is 

^ ^ employed in 

of the Method of Observation. We observe Observation, 
numerous instances of correspondence between 
antecedents and consequents, from which we 
naturally conclude that there is some causal con- 
nection between the common factors present in 
them. We find, for example, a remarkable coin- 
cidence between the scarlet colour and the absence 
of fragrance. The following account in this con- Illustrations, 
nection is instructive “Among all the colours 
that blooms assume, none are less associated with 
fragrance than scarlet. We cannot at present re- 
collect a bright scarlet blossom that is sweet- 
scented — yet no other colour among flowers is more 
admired and sought after. Scarlet prevails among 
Balsamina, Euphorbia, Pelargonium, Poppy, Salvia, 

Bouvardia, and Verbena, yet none of the scarlets 
are of sweet perfumes. Some of the light- coloured 
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Balsams and Verbenas are sweet-scented, but none 
of the scarlets are. The common Sage, with blue 
blooms, is odoriferous both in flower and foliage ; 
but the scarlel-Salvias are devoid of smell. None 
of the sweet-scented-leaved Pelargoniums havf 
scarlet blooms, and none of the scarlet bloomers 
have sweet scent of leaves nor of blooms. Some 
of the white-margined I^oppies have pleasant 
odours ; but the British scarlets are not sweet- 
scented. The British white-blooming Hawthorn 
is of the most delightful fragrance ; the scarlet- 
flowering has no smell. Some of the Honeysuckles 
are sweetly perfumed, but vne Scarlet Trumpet is 
scentless.” (Elder, American Gardener^ s Monthly,) 
The Canon of Agreement has certain defects or 
disadvantage.s which may be indicated thus : — 

(i) The number of instances observed must be 
kfge eaoufih to justify a generalization. If we ob- 
serve a correspondence between an antecedent and 
a consequent in but a few cases, we cannot reason- 
ably conclude therefrom that the two are causally 
connected. If, for example, we find a visitor at 
4 P. ,M. on two or three successive occasions, we 
cannot hastily conclude therefrom that there is 
any connection between that hour and his visit. 
The coincidence may be purely accidental. In 
order to justify an inference that there is a causal 
connection between them, a more extended obser- 
vation must be made ; and if we really find that in 
numerous instances the individual pays visit only at 
4 P. M., then we ma)^ be justified in supposing that 
there is a causal connection between that hour and 
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his visit, i.e,, in supposing that the individual finds 
that hour to be the most convenient for his visit 

(2) The Canon f^ils in the case of Plurality of 
Causes, If one and the same effect can be produced 
by different causes on different occasions, then the 
Canon of Agreement can never warrant us in infer- 
ring that a varmble factor in the antecedent is not a 
cause. In the above symbolical example li may be 
the cause of in the first ca‘'C, ]_) in the 2ncl, and R 
in the 3rc]. 'I lius, on the assumption of the doctrine 
of plurality of causes, we cannot conclude that 
B, D, or R is not the cause of because it is not 
uniformly preceded by any one of them. When, 
for example, a conjuror produces wonderful results 
by different tricks on different occasions, taking 
care to use his wnud in each case, ’then the inference 
that his wand, and not the tricks, is the cause of 
the results is evidently fiot valid, . though it is so 
suggested to the spectators. Likewise, a doctor 
may administer castor oil with rose syrup to a 
■patient, mercury with rose syrup to another, and 
croton-oil with rose syrup to a third person, and 
the common result in all these cases is loose 
evacuation. From tins evidently we are not 
justified in inferring that rose syrup is a laxative, 
though such an inference may be suggested to a 
layman. This defect is remedied, as we shall see, 
by the employment of the Joint Method or even 
by the Method of Difference. 

(3) The Method of Agreement being mainly 
a method of observation is subject to the limitations 
^f obser\igtion. Its conclusion, therefore, cannot be 
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more than a mere probability or a tentative certainly 
unless it is verified by the negative instances. In 
fact this method fails to prove (but only suggests) 
causal connection between the constant factors in 
the antecedents and consequents. All that the 
Canon of Agreement shows is that the one (the 
constant antecedent) goes with the other (the con- 
stant consequent) ; but these two factors may be 
related simply by co-existence and not by causa- 
tion, in which case an inductive generalization 
would be highly precarious. Or, the common ante- 
cedent and the common consequent may be the 
co-effects of some other cause, as in the case of day 
and night. ‘ It was a general belief at St. Kilda,” 
says Ur. Paris, “that the arrival of a ship gave all 
the inhabitants co/ds Dr. John CampbeU took a 
great deal of pains 'o ascertain the fact, and to 
explain it as the effect of effluvia arising from 
human bodies ; the simple truth, however, was, that 
the situation of St. Kilda renders a north-east wind 
indispensably necessary before a stranger can land 
— the wind, not the stranger, occasioned the epi- 
demic.” (Pharmacologia, p. 89.) We see, then, that 
the Canon of Agreement, though often employed 
by common people, is not competent to prove a 
causal connection, which lies at the root of all 
valid inductive generalizations, 

§ 5. (II) The Canon of the Joint Method 
of Agreement in Presence and in Absence. 

If [i) two orviore instances in which a phenomenon 
occurs have only one other circumstance {consequent 
r)r antecedent) in common^ while {ii) more 
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instances in which it does not occur have nothing else 
in common save the absence of that circumstance ; 
the circumstance in which alone the two sets of 
instances differ throughout {being present in the first 
set and absent in the second) is the effect or the cause 
of the phenomenon^ or causally connected with it. 

Agreement in Presence, Agreement in Absence. Illustration. 


^BC 

BCD 

«bc, 

bed, 

i4DE 

DEF 

rtde, 

rst, 

^KL 

KLM 

<zkl. 

kip. 


This Canon implies the double application of 
the Method of Agreement, Agreement in 

Presence and Agreement in Absence. It implies 
that whatever is present in several observed in- 
stances with the presence of a phenomenon, and is 
absent in several observed instances with its absence, 
is causally connected with the phenomenon. It is, 
accordingly, applied where there are two sets of 
instances differing only in one antecedent and one 
consequent, which are uniformly present in the 
instances of one set and uniformly absent from 
the instances of the other. When this is the case, 
we naturally suspect that the antecedent and the 
consequent which are present in the positive 
instances and absent from the negative ones are 
related either as cause and effect or by some bond 
of causation wh'ch chains them together. Thus, 
in the symbolical example given above, we find in 
the first set of instances A to be common to all 
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§ 6. (Ill) The Canon of Difference. If 

an instance in which a phenomenon occurs and an 
instance in which it does not occur^ have every other 
circumstance in common save one^ that one {^whether 
consequent or antecedent) occurring only in the 
former ; the circumstance in which alone the two 
instances differ is the effect^ or the cause^ or an in- 
dispensable condition of the phenomenon. 

What this Canon implies is that when we have 
a pair of clearly defined instances of succession, 
agreeing in all respects except an antecedent and 
a consequent, which are present in one case but 
absent in the other, then we are led to think that 
the antecedent and the consequent are causally 
connected. When the presence of an agent, there- 
fore, is followed by the appearance, and its ab- 
sence by the disappearance, of a certain event 
(other conditions remaining the same), then it 
is generally thought that there is a causal connec- 
tion between the agent and the event. Thus, 

^BC BC 

iibc. be. 

Here we notice in the first case that i4BC are 
followed by rzbe, while in the second case we find 
that BC are followed by be, In the second case 
we find that A is absent from the antecedent, and, 
a is absent from the consequent. Hence, we 
naturally conclude that A is the cause of a ; for 
the two are uniformly present in the first, and they 
are uniformly absent from the second case. This 
Canon of Difference has thus its force even when 
it is employed as a method of observation. 
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its chtef 0)^^^ lies in its being employed as an employed in 
instrument of experiment. When, having ob- 
served that A is followed by we suspect that ^^ncluSve 
they are causally connected, and then we have 
recourse to experiment to verify our suspicion, the 
full force of this method is clearly illustrated. We 
remove, for example, A and we find that a also 
disappears ; and this is a conclusive proof that A 
is the c^use of a. We find, for example, that when 
we strike a bell placed in the receiver of an air- 
pun\p full of air, sound is produced ; but as soon as 
the air is pumped out, there is no more any sound. 

We are, accordingly, led to think that sound is 
produced by the vibration of air. But, in order The 
that this conclusive evidence may be forthcom- of thirCanoB 
ing, the positive and negative instances should stringent, 
agree in all respects except one (z;/.::,, the presence 
in the one case, and the absence in the other, 
of the supposed cause and the effect) ; otherwise 
the absence of the effect in the secorid case may 
be due to some other change. Hence, it is remarked 
that the Canon of Difference is peculiarly effi- 
cacious in establishing inductive generalization**, 
though it is often very difficult fully to satisfy the 
requirements of this Canon. When, for example, 
an individual suffers from ill-health in a paiticular 
place, and suspects that its climate is injurious to 
him, he may migrate to some other place and may 
be completely cured. From this he may infer that 
the climate of the first place was the real cause of 
his illness. But, such an inference is precarious, 
when other changes are simultaneously introduced, 
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such as those in diet and habits. It may thus be 
altogether erroneous to attribute his illness to cli- 
mate, when it mi^ht have been due to previous diet 
or habits. (Vtde Chap. XXX, § 6.) 

It may be mentioned here that the Method of 
Difference may operate either by subtraction or 
by addition. Thus, the withdrawal of an antece- 
dent and the immediate disappearance of a conse- 
quent may as much rouse the suspicion of a* causal 
connection between them, as the introduction of 
an antecedent and the immediate appearance of a 
consequenh Tims, when the sun is suddenly olv 
scured by a cloud we infer not merely that the sun 
is the cause of light, but also that the cloud is the 
cause of darkness. , Hence elimination or addition 
may reveal a causa! link, provided the odier cir- 
cumstances remain the same. ( Vide § 4.) 


It is generally We have said that all me 1 are born logicians,, 
practice!*^*" more or less. There is a natural tendency even 
in children to exercise their intelligence aright for 
the attainment of truth. Thus, the canon of Dif- 
ference, as the most cogent Experimental Method, 
is often employed even by children and rustics to- 
determine a relation of causation. When a child^ 
for example, finds that on shutting the eyes there 
is no visual experiejice, while on opening them 
there is, it naturally infers that the eyes are the 
organ of vision. Similarly, a cultivator attributes badi 
harvest to drought when he finds that, other cir- 
cumstances being equal, there is good harvest 
when there is rain, while the absence of rain is 
attended by the failure of crop. If instances be 





EXPERIMENTAL METHODS. 


105 


multiplied, and inference drawn from several cases 
of agreement in presence and absence, then the 
f^’round of infere ice is not the Method of Differ- 
ence, but the Joint Method, as explained above. 

It may also be mentioned that .the Method of 
Difference is not frustrated by Plurality of Causes. 

If, with the removal of a particular antecedent, 
a particular consequent also disappears, it prove.s 
that th^y are causally connected, whatever other 
causes might possibly exist. 

From the above account we may easily gather 
the important points of difference between the DifFerence 
Joint Method and the Method of Difference : (i) 

The Joint Method is generally employed iti those 
sciences or spheres of inquiry ivhere we have to Difference, 
depend on observation ; but the Me hod of D f- 
ference is pre-eminently experimental. The former 
is tlms not so conclusive as the latter. (2) The 
Joint Method requires a large number of instances, 
both positive and negative ; but only two in- 
stances, one positive and the other negative, are 
sufficient for the Method of Difference. Thus, 
the former is c imparatively laborious, while the 
latter rather ea-^y when possible. (3) In the 
Method of Difference we prove our point directly 
by comparing the positive with the negative in- 
stance. But in tlie Joint Method the result is first 
obtained from the positive instances and then it 
is confirmed by the negative ones. Hence the 
Joint Method has sometimes been called the Tn- 
direct Method of Difference.* 

§7. (IV) The Canon of Concomitant Kcanon. 
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VariEtiOQS. Whatever phenomenon varies in 
any manner whenever another phenomenon ( eonse^ 
ijuent or antecedent) varies in some particular man^ 
ner is either a cause or an effect of that phenomenon^ 
or is connected with it through some fact of causa- 
tion. 

As variations are changes in time, wh6n any 
correspondence is repeatedly noticed between 
ihem, we naturally attribute it to causal .connec- 
tion and not to mere chance. Of course, extended 
observation and careful study are necessary before 
we are justifitd in arriving at such a conclusion ; 
and the more definite and exact the correspond- 
ence, the surer the c )nclusion. “The illustrations 
of this law/^ as Jevons observes, “are infinitely 
numerous. Thus Mr. Joule of Manchester, con- 
clusively proved that friction is a cause of heat by 
expendii'g exact quantities of force by rubbing 
one substance against another, and showed that 
the heat produced was exactly greater or less in 
proportion as the force was greater or less. We 
can apply the method to many cases which had 
previously been treated by the simple method of 
difference ; thus instead of striking a bell in a 
complete vacuum, we can strike it with a very little 
air in the receiver of the air-pump, and we then 
hear a very faint sound, whicli increases or de- 
creases every time we increase or decrease the 
density of the air. This experiment conclusively 
satisfies any person that air is the cause of the 
transmission of sound.” {Elementary Lessons in 
Logic^ pp. 249-2 sa) 
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This Method of Concomitant Variations is appIiV It is applied 
cable to those cases in which the Method of Dif- ISv^rtotal 
ference cannot properly be employed : m., the *Q["posgib"e*^ 
eases in which the supposed potent factors are 
what are called 'Permanent Causes’, f>, causes of 
such a kind that their total elimination from the 
phenomena under investigation is not possible. 

Heat, cohesion, gravity, for example, are factors 
which c^inot altogether be excluded from material 
bodies. Hence, in studying phenomena connected 
with these attributes, we are to apply this Canon. 

When we observe variations in intensity with Illustrations, 
regard to, say, 'heat’ and also variations with 
regard to, say, 'volume,’ we naturally infer a corres- 
pondence between ‘heat’ and 'volume’ or ‘density,’ 

It is surmised that the brain is the organ of tlie 
mind, and this suspicion is based on this Canon, 

We notice the difference in weight or size of the 
brain in the case of different species or individ- 
uals, and we also rfbtice variation in the degree 
of mental power. And, as we find differences in 
weight or .s^ze varying with degrees of mental 
power, we naturally surmise that the two are caus- 
ally connected. 

Tliese illustrations bring out the efficacy of 
this Canon in suggesting a hypothes’s. Of course, 
all the Canons are methods of proof and not 
of discovery. (F/a 5 ? Chap. I, § 13.) But, it should jhis Canon 
be remembered that concomitant variations 
materially help discovery when the phenomena ‘****^®^®'^^* 
under investigation are arranged in a graduated 
scale, 'T have shown,” observes Professor Ferri, 
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“that In France there is a manifest correspondence 

of increase and decrease between the number of 
homicides, assaults, and malicious W)undinff, and 
the more or less abundant vintage, especially in 
the year of extraordinary variations, whether of 
failure cf the vintage (1S53-5, 1859, 1867, 1873, 
1878-80), attended by a remarkable diminution of 
crime (assaults and wounding), or of abundant 
vintages (1850, 1856-8, 1862-3, 1865, 1868, 1874-5), 
attended by an increase of crime.” {Criminal 
Sociology, Trans., p. 117.) And he further 

illustrates how these crimes “in their oscHUtions 
from month to month display a characteristic 
increase during the vintage periods, from June to 
December, notwithstanding the constant diminu- 
tion of other offences.” (P. 77.) 

This Canon may be regarde i as a modification 
of the Canon of Agreement or of the C-uion of 
Difiference, according as the changes under investi- 
gation are accompanied or not by other changes. 
Thus, if wj find B C followed by / m n, 

(2 A) B'C' followed by (2 /) m'n', (3 A) B"C"' 
followed by (3 /) m"n", then we have to single out 
the corjiiection between A and / in the midst of other 
variable factors (such as BC, B'C', B"C", m n, m'n', 
m"n'^}, as in the case of the Method of Agreement. 
If, however, the attendant circumstances do not 
vary, but remain constant [such as BC followed 
by /mf», ( 2 ^ 4 ) BC fulloAed by {2I) mn, ( 3 ^ 4 ) BC 
followed by (3 /) mn], then the connection between 
A and / stands out distinctly, owing to the absence 
of other concomitant changes, as in the case of the 
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Method of Difference. In the former case, of course, 
the conclusion is not so certain as in the latter, since 
the correspondence in the variationsof A and /may 
then be due, not to a direct causal connection be- 
tween them, but t ) other causes, such hs B or C asso- 
ciated with A and varying with it, or something 
else, owing to whose influence all these factors vary. 

It should also be noticed in this connection that 
the Method of Concomitant Variations is a[)plicable 
to cases where there are variations in quantity. 
Qualitative variations are measurable by the other 
Canons. Quantitative variations may be illustrated 
either in a direct or in an inverse form. For ex- 
ample, if a train travels 20 miles an hour when 
drawn by one locomotive, 40 miles an hour when 
drawn by two, and 60 miles an*hour whet) drawn 
by three, we readily see the caus«il connection 
between motion and steam power. Similarly, if 
the intensity of a current of water becomes i when 
only one barrier is erected, { when two are set up, 
iiid I when three are employed, we easily discover 
the connection between a barrier and check on a 
water-current. Thus, correspondence in the varia- 
tion of two phenomena, either in a direct or in an 
inverse form, naturally inspires in us a belief in 
their causal connection. 

The Canon of Concomitant Variations is em- 
ployed to bring out a causal connection prominently 
by what are known as the Graphic Method and 
tlie Method of Gradations, T/ie Graphic Method^ 

• The Graphic Method is often used in statistical inquiries, as it 
shows at a glance the Hactuations which we want to notice. The 
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is the pictorial representation of the factors which- 

The Graphic vary together and which are suspected to be 
Method and * 

connected by way of causation. The Graphic 

Method may be Illustrated by the following 

diagrams representing the correspondence between, 

say, the degree of heat and the quantity of volume, 

or say the prevalence of a disease {e,g,y plague) and 

change of season : — 



2c'’ 40^^ 5o^ 

OEGREESOF HEAT. 



MONTHS OF A YEAR. 


The following diagram represents also graphically 
correspondence between the variation in tempera- 
ture and the lapse of time in the course of the 
typhus fever : — 



abscissa or horizontal line shows miation in an agent or condition, 
called the variablij while the ordinates or perpendicalars indicate 
variations in the connected phenomenon, called the variant* See 
the diagrams on the next page. 
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The Method of Gradations or what is called the 
Serial Method consists in arranging in a series, or 
ill a graduated scale, several objects illustrating 
variations in some fundamental attribute. For 
example, we may arrange human brains of 
different sizes or weights and notice corresponding 
variations in mental powers, or we may arrange 
the different modern languages in a series accord- 
ing to the degree of complexity and we may also 
notice corresponding variations in culture, and 
thus detect a causal connection between the two 
{vis,^ the size or weight of the human brain and the 
degree of mental power in th^ one case, and the 
richness of language and the degree' of mental 
culture in the other) * [ Vide Chap XXVI, § 2 ] If 
we supplement such an inquiry By an examinati )n 
of the brains and the mental powers of other 
animals or the study’ of languages in the different 
periods of history among different nations, then 
such a procedure is described as the Comparative 
Method, 
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• Dr. Boaanquet writes—*! remember that a great many years 
ago I hardly believed in ihe stone-age tools being really tools made 
by men. I had only seen a few bad specimens, one or two of whicli 
1 still tliihk were just accidentally broken flmls which an old countiy 
clergyman took for stone-age tools. This was to me then a mere 
guess, viz,^ that the catling shape proved the flints to have been 
made by men. And obviously, if I had seen hnridreds of specimens 
no belter than these, 1 should have treated it as a mere guess all the 
same. Bat I happened to go to Silisbuiy, and there I saw the 
famous Biackmore Museum, where there are not only hundreds of 
specimens, but specimens arranged in series from the most beautiful 
knives and arrow-heads to the rudest. There one's eye caught the 

common look of them at once, the better specimens helping one to 
interpret the worse, and the guess was almost turned into a demons- 
tration, because one's eyes were opened to the sort of handwork 
which these things exhibit, and to the way in which they are 
chipped and flaked.** {Essentiah of Logic, pp, 143- 144,) 
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The employment of this Method is sometimes 
rendered difficult owing to irregulanties in the 
correspondence of certain variations. In the case 
of Weber’s Jaw, for example, we fiotice that beyond 
certain limits the exact correspondence between 
the quantity of ihe stimulus and tlie intensity cf 
the resulting sensation d »es not hold good ; and we 
similarly find that water contracts as temperature 
falls till the freezing ooint is reached, after which 
It begins lo expand. And the result of this 
method cannot be regarded as absolutely con- 
clusive even in the case where two variations are 
found to have a definite numerical ratio between 
them, fur they may both be but co-effects of a 
certain agent instead of being mutually related as 
cause and effect) Iir such cases, we must have 
recourse lo wider observation and other methods 
to be sure of connection, suggested by this 
method, 

§ a (V) The Canon of Residues. Su/^- 
duct from any phenomenon such part as previous 
vidiictions have shown to be the effect of certain 
antecedents, and the residue of the phenomenon is 
the effect of ihe rcinainmg antecedents. 

This canon implies that when any part of a 
complex phenomenon is known to be due to 
certain causes, the remaining or residual portion 
is due lo some other cause besides the known. 

It is applicable lo complex cas-:s in which an 
aggregate of several conditions or causes gives 
rise to an aggregate of several effects. If, for 
example, we observe ADC invariably and uncondi- 
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tionally followed by. abc^ and we know from pre- 
vious inductions that B is the cause of b and C is 
the cause of c, then we can safely conclude that the 
residual or remaining antecedent A is the cause 
of the residual or remaining consequent a. Here 
the situation is a complex one, so that we cannot 
altogether separate A from its natural concomit- 
ants B and C, nor a from b and c. But, by sub- 
traction,. we infer that the remaining antecedent is 
the cause of the remaining consequent. Hence 
the Canon or Method is known as the Canon or 
Method of Residues, 

This Canon rests evidently on the assumption 
that a cause must be adequate to the effect ; so 
that when a part of a complex effect remains 
unaccounted for, we are led to attribute it to a 
cause other than the known causes of the other 
parts. If, then, we find some invariable antecedent 
associated with these causes, we naturally suspect 
it to be the cause of the residual phenomenon, as in 
the symbolical illustration given above. If, however, 
no such antecedent is presented to us, we are driven 
to hunt for it by analogies and past experiences, 
in order satisfactorily to explain the remaining 
effect. We thus see that the Method of Residues 
may b? applied in two distinct, though allied, 
ways. Let us consider them separately. 

(i) This method is applied to find out the 
agency of each of the several causes which combine 
to produce a complex effect, as indicated in the 
symbolical example given above. The enunciation 
of the Canon as given above from Mill, serves this 
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purpose. When, for example' I smell a nosegay 
consisting of three kinds of flowers, the smells of 
two of which are known to me, then by this method 
I can refer the third smell to the third kind of 
flower. Similarly, if I weigh a bag with its con- 
tents, I can determine the weight of the contents 
by this method, when the weight of the bag is 
known to me. This method is also employed by 
Mill to infer the possible existence of a priori fac- 
tors. He tries to explain our knowledge by 
reference to experience ; and he mentions that if 
he failed thus to account for all the constituents 
of knowledge, then the residual factors might bi 
explained by reference to a priori origin, the mind 
being the only other alternative source of know- 
ledge, The original elements,'' he writes, “ can 
only come to light as residual phenomena, by a 
previous study of the modes of generation of the 
mental facts which are confessedly not original." 
{Examination, p. 179.) 

(2) A more important application of the 
Method, however, is to discover an unknown cause 
of a residual phenomenon not explained by the 
given causes. Many examples cited by " Mill and 
his followers illustrate this application, though it 
does not readily follow from the enunciation as 
given by them. To justify this use a distinct rule 
is needed, which may be enunciated thus \-^When 
any part of a complex phenomenon is still unexplained 
by the causes which have been assigned, a further 
cause for this remainder must be sought This 
form of the Canon is illustrated in the discover)^ 
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of Neptune, It was noticed by astronomers 
that Uranus deviated a little from its calcula- 
ted path. This residual phenomenon, wj., the 
deviation, was accounted for by the hypothesis of 
an unknown body to whose inflaence the devia- 
tion was supposed to be due. The telescope was 
directed to the suspected part of the heavens with 
the result that Neptune was discovered as the 
cause of this deviation. Similarly, the discovery of 
argon was due to this method. It was found that 
nitrogen as found in the atmosphere was slightly 
heavier than nitrogen obtained from chemical 
sources. The cause of this difference in weight 
was supposed to be due to the presence of some 
other gas in the atmosphere, which was sub- 
sequently discovered to be argon. 

The above are the two chief applications of 
this method, though, no doubt, there is a third 
possibility of trying to discover the effect of a 
residual cause or antecedent. When, for example, 
we know ABC to be the antecedents, and also a to 
be the effect of A, and b, the effect of B, then we 
may be on the look out for the effect of C, Such a 
problem may, however, be solved easily by experi- 
ment, where possible, or by a study of other 
instances or combinations in which C is present. 

This method is, thus, valuable rather as a 
source of hypotheses than as an instrument of prov- 
ing or testing them* Hence it may be said to be a 
method rather of discovery than proof. In fact it 
has been found particularly useful, as we have 
seen, in the discoveries of physical sciences, 
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It is clear that this method very closely 
resembles the Method of Difference. But there 
is also a distinction between the two methods. In 
the Method of Difference the negative instance is- 
obtained by direct experience, t.e,, by observation 
and experiment, whereas in the Method of Residues* 
it is got by deduction from our prior knowledge of 
causal connections. Thus, unlike the Method of 
Difference, this method is based upon a previous 
knowledge of the laws of operation of different 
causes and a deductive computation of their total 
effect. 

Like the method of concomitant variations, this 
method is specially concerned with quantitative 
investigations, its aim being to offer a complete 
and precise explanation of a fact. It is sometimes 
called a Deductive Method, as its procedure is 
prominently deductive. It first deduces the known 
consequences of known causes according to the 
known laws of their operation, and then, to com- 
plete the explanation, tries to deduce the known 
consequence of an unknown cause or, at times, the 
unknown consequence of a known cause, supposed 
to operate according to certain laws. Herein does 
it differ from the other Experimental Methods 
which proceed mainly by observation and experi- 
ment. But, inspite of this difference, we are not 
justified in calling this method Deductive, as dis- 
tinguished from the other Inductive Methods, on 
the following grounds: — (i) The formation of 
hypothesis and deduction of consequences from it 
with a view to its verification are essential to all the 
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Methods, (2) Verification by an appeal to obser- 
vation and experiment is necessary in all the 
Methods to set at rest any doubt about the correct- 
ness of our conclusion. {3) In a certain sense, all 
the Canons or Methods may be said to be deduc- 
tive, for all of them follow immediately from the 
law of causation. In fact, the inductive canons, 
as we have seen, may be regarded as immediate 
inferences from the law of causation ; and the 
application of these canons to particular cases to 
arrive at universal propositions may therefore be 
regardei as syllogistic inferences. {Vide § I.) 

It may be mentioned in this connection that, 
as our knowledge progresses and the sciences 
become more and more deductive {Vide Chap. I, 

§ 12), there is greater room for the application of 
this Canon. “ It is by this process,” says Sir John 
Herschel, “ that science, in its present advanced 
state, is chiefly promoted. Most of the phenomena 
which nature presents are very complicated ; and 
when tlie effects of all known causes are estimated 
with exactness, and subducted, the residual facts 
are constantly appearing in the form of phenomena 
altogether new, and leading to the most important 
conclusions.” {Discourse on the Study of Natural 
Philosophy^ § 158.) 

§9- Characteristics and Uses of the 
Canons or Methods. It is clear from the above 
account that all the Inductive Methods are like fire 
purging away the drosa of appendages and bring- 
ing out the golden link of causal connection, which 
binds the phenomena under investigation, in its 
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purity, Having explained in the above sections 
the different Methods one by on**, let us now 
briefly indicate their characteristics and uses. 

The Method of Agreement. It is pre-eminently a 
method of observation in which we notice the 
phenomena under investigation as they are 
presented to us in the natural course of events. 
Besides the active regulation of attention to watch 
with care the phenomena observed, there’ is no 
active' regulation of the phenomena themselves, 
such as we find in experiment. There is, thus, the 
difficulty of discovering whether * the connected 
phenomena are related by way of causation or co- 
existence, for the most cogent test of causal connec- 
tion (vh,, that, with the disappearance of the cause, 
the effect also disappears) cannot be applied to 
phenomena over which we have no control. We 
have also seen that the Method fails in the case of 
Plurality of Causes. (Vide § 4.) In spite of these 
disadvantage*, this method is most commonly used 
both by the ignorant and the learned in arriving at 
empirical and scientific generalizations. There are 
phenomena, such as earthquakes, volcanic eruptions, 
hurricanes movements of heavenly bodies, epidejtn- 
ics which can never be produced by experiment ; 
and in such cases we must necessarily employ this 
Method. We have recourse to this method also 
when an agency is too dangerous to be experi- 
mented upon, as when we wish to determine the 
effects of misrule or of some violent poison. 

The Joint Method. It is more conclusive than 
the Method- of Agreement, for the positive and 
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negative instances taken together produce a strong 
presumption in favour of a causal connection 
betwecin the phenomena under investigation. As 
the positive instances agree only in the presence of 
the pljenomena in question and the negative in- 
stances, in their absence, there is a strong proba- 
bility of a causal link, specially when sequence is 
proved. We have seen that when the negative 
instance^ are exhaustive and eliminate all possible 
c iuses, the supposition of a plurality of causes is 
excluded. ( Vide § 6.) 

The Method of Difforence. It is pre-eminently a 
meihud of experiment and is most cogent in prov- 
ing the causal connection. The requirements of 
this method are, no doubt, very stringent ; but, 
when they are satisfied, the proof is most conclu- 
sive. If the pDsitive and the negative instance 
differ in nothing else than in the phenomena 
u-ider investigation, then there is no doubt about 
their being connected by way of causation. 
“Agreement and Difference,” says Bain, “can be 
easily compared as to their respective advantages 
and disadvantages. Agreement needs a large 
number of instances, but their character is not 
restricted. Any instance that omits a single ante- 
cedent contributes to the result ; the repetition of the 
same instance is of use only as giving means of 
selecti on. Difference requires only one instance ; 
but that one is peculiar, and rarely to be found.” 
(LogiCy 11, p. 60.) 

The Method of Conoomitant Variations. It is appli- 
cable, as explained above, to those cases where 
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the phenomena under investigation cannot be 
altogether eliminated. If, therefore, we observe 
that they rise or fall together in intensity, we are 
led to think that they are connected by causation. 
When living in a hot climate, we find that the 
rise of temperature is accompanied by d-pression 
of spirits, and that the greater the rise the greater 
the depression, then we naturally suspect that they 
are causally connected. To determine \yhether 
the phenomena thus varying together are related 
as cause and effect or as the co-eifects of some 
other cause (as in the case of the rise of a river 
and the velocity of its current, both of which may 
be determined by rainfall \ we should ascertain 
whether there is invariable succession or mere 
co-variation. Corfcomitance, we should remember, 
is illustrated either {a, in a direct or {6) in an in- 
verse form. For example, (a) the greater the fuel, 
the greater the combustion ; the greater the per- 
severance, the greater the likelihood of success • 
or {d) the higher the altitude, the less the rise of 
water in the common pump or of mercury in the 
barometer ; the better the moral culture, the less 
the number of crimes. Both the forms are instruc- 
tive in suggesting and proving causal connections. 
We should also remember that this method often 
helps discovery, specially when concomitance is 
illustrated in an extreme form. “Very often,” 
observes Bain, “we are not alive to a connexion of 
cause and effect till an unusual manifestation of 
the one is accompanied with an unusual manifesta- 
tion of the other. We may be using some hurtful 
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article of food for a leng 4 h of time unknowingly ; 
the discovery is made by an accidental increase 
of quantity occurring with an aggravation of some 
painful sensation. This is one form of the efficacy 
of an Extreme Case ; an efficacy felt both in science 
and in rhetoric.’* {Ibid.^ p. 64.) 

The Method of Reeidaea. It is applicable, as shown 
above, to complex cases in which we are partially 
aware of causal connections. It presupposes, not 
merely a knowledge of the laws governing certain 
elements of the complex instance under investiga- 
tion, but also the power of readily applying them 
to these elements, so that the law relating to the 
residual factor may correctly be suggested to the 
mind. This method thus involves abstraction 
and analysis in a prominent degree and requires 
also a rigid use of synthesis to preclude the possi- 
bility of alternative hypotheses relating to other 
factors which might be supposed to exist. This 
method, accordingly, is empl'>yed when some 
progress is made in inductive investigations and 
when a branch of study tends to become more and 
more deductive. {Vide Chap. I, § 12.) 

§ 10* Unity of the Methods. The several 
Inductive Methods, explained above, are not equally 
fundamental j they are but different applications 
of agreement and difference, which, as we have 
seen, underlie all inference. ( Vide Chap. IX, § l.) 
Hence, Mill regards Agreement and Difference 
as the two fundamental Methods or Canons which 
lie at the root of all inductive inquiries. The Joint 
Method, Concomitant Variations, and Residues are 
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not at all applicable, if certain factors or aspects 
do not vary, while others remain constant. In 
the case of Concomitant Variations, for example, 
thoug[h the factors which are supposed to be 
causally connected cannot altogether be elimina- 
ted, yet they vary in regard to their intensities : 
there is tlius qualitative agreement with quantita- 
tive difference. And Agreement and Difference 
are renlly implicated in each other : in the «case of 
Agreement, we find also room for Difference, so 
far as the variable factors are concerned ; and, in 
the case of Difference also, room for Agrc-ement, 
so far as the uniformity of sequence and the atten- 
dant circumstances are concerned. Mr. Read is 
inclined to hold that there is really one method 
at bottom, vh., that of Difference. “In final 
analysis”, he observes, “they are all reducible to 
one, namely, Difference ; for the cogency of the 
method of Agreement (as distinguished from a 
simple enumeration of instances agreeing in the 
coincidence of a supp)sed cause and its effect) 
depends upon the omission, in one instance after 
another, of all other circumstances ; which omission 
is a point of d«fference.” [Logic^ p, 223.) It is, no 
doubt, true that there must be difference in identi- 
ty in order to reveal the efficient, as distinguished 
from the inert, factors in any case : we cannot infer 
a general relation by Agreement, if the several 
instances do not vary in respect of antecedents 
and consequents which are found to be accidental. 
But it IS scarcely correct to hold that Difference, 
and not Agreement, is the fundamental Method. 



§ 10.] THE EXPERIMENTAL METHODS. 1 23 

From mere Difference we can never infer anything. 
(Vide Chap. IX, § i.) Difference merely brings out 
prominently the fundamental agreement in the 
several instances, as the background v\ painting 
gives prominence to a figure. Agreement and 
Difference ultimately rest on the fundamental 
intellectual functions of assimilation and discri- 
mination, which underlie all mental processes 
whether*lngical or not ; and thus the two methods 
are very closely connected. But if we be disposed 
to trace them to a single principle, then Agree- 
ment, Identity, or Consistency would seem to lie 
at the root of ail inference or truth. ( Vide Chap. 
n,§ii.) 

It may be mentioned in this, connection that 
the different Methods or Canons may all be ap- 
plied to a case to determine a causal connection : 
some of the Methods may fail, some may be par- 
tially successful, while the re^^t may confirm the 
suspicion excited by the other Methods. Causal 
connection can scarcely be conclusively estab- 
lished by one Method alone. Even the Method of 
Difference, supposed to be so very convincing, 
leaves room for doubt, whether there may not be 
other influences owing to which both the antece- 
dent and the consequent appear and disappear 
together. This doubt can only be removed by the 
employment of the other Methods. The imperfec- 
tions of the different Methods are, to a great extent, 
neutralized when all of them are directed to one 
and the same inquiry ; what is left doubtful by or.e 
Method may then be settled by another. Wh'^n 
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all of them are focussed on the same investigation, 
they generally yield sufficient light to dispel all 
darkness and thus to reveal the causal connec* 
tion which may subsist between certain factors 
forming the subject-matter of inquiry. The truth 
of these remarks will be clear from the following 
section. 

§ 11. Examples of the Methods. Having 
now studied the different Inductive Methods or 
Canons, by which we must test the validity of 
every inductive generalization, let us next try to 
apply our theoretical knowledge to some concrete 
cases to prove the uses of these Methods or Canons. 

(i) The phenomenon of 'Dew' is ordinarily 
taken as illustrating*: more or less perfectly the 
several conditions of inductive inquiry, as indicated 
in Chapter XVI, § 5. 

(i) Observation. The first step necessary for 
the discovery of the cause of 'dew’ is to observe 
carefully the phenomenon which we try to explain 
and to mark it out from other analogous phenom- 
ena. We observe the formation of ‘dew’ in the 
form of moisture ; and we distinguish this from 
other similar phenomena like 'fog^ 'mist,^ or ^rain’ 
by the fact that ‘dew’ is the spontaneous deposi- 
tion of moisture on a surface when there is no 
viable wetness in the atmosphere. 

'(li) Definition. This leads to the definition 
of ‘dew’, which conveys a precise knowledge of the 
phenomenon under investigation. 

(iii) Analysis. The phenomenon to be ex- 
plained being an effect, we cannot possibly have 
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recourse to experiment. So we must observe with 
care the phenomenon and its concomitant circum- 
stances, with a view to frame some hypothesis 
about its cause. The concomitant circumstance, 
which at once attracts our notice, is the nightfall, 
involving coldness and darkness. This may be 
regarded as an analysis of the situation essential 
to the formation of a hypothesis. 

^ Framing Hypotheses, When by analysis (n*) Starting 
we find that darkness and coldness are generally 
the uniform conHitions of the production of Mew/ 
we naturally suspect one or both of these factors to 
be the cause of Mew.’ Thus, we form hypotheses 
to account for the phenomenon. 

(v) Exclusion of Rival Hypotheses, But the tv) Exclusion 
hypothesis in favour of darkness is excluded by hypo'theses by 
the fact that Mew’ is sometimes deposited before 

nightfall and also by the fact that Mew' is not 
formed every night. Thus, we are driven to the 
onlv alternative that coldness is perhaps the cause 
of Mew/ 

(vi) Application of the Inductive Methods or {v{\ Applica- 

Canons, Let us test this hypothesis by applying in°ductive^ 
the several Inductive Methods or Canons. Methods: 

(i) When we apply the Method of Agreement, (i) Agree- 
we find that the object on wliich Mew' is deposited * 
is colder than the surrounding atmosphere. If we 
test it by using the thermometer, we also find that 
the temperature of a dewed object is less than that 
of its surrounding atmosphere. This illustrates 
Agreement in Presence : whenever a surface is 
dewed, it is colder than the air around it. But, 
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Agreement in Absence is not always illustrated : 
there may be cases of surface coldness without any 
deposition of *dew.’ 

(2) The Joint Method (which is but a combi- 
nation of Agreement in Presence and Agreement 
in Absence) thus fails to discover the cause in this 
case. 

(3) Let us now apply the Method of Difference 
We observe in the same night that some objects 
are dewed while others are* not ; and we find also 
that the one cla'is of objects is colder than the 
other. From this we naturally suspect that coldness 
is perhaps the cause of the deposition of ‘dew.^ 
But §uch a suspicion is unwarrantable, for the ob- 
jects which differ in temperature [e.g,. a blade of 
grass and a pierce of metal) als^^ differ in iinny 
other rrspec’s. And thus an uncertainty is left as 
to which of the varying circumstances is really the 
cause of ‘dew.* 

(4) Let us now see whether the Method of Con- 
comitant Variations^ is applicable. And we find 
that the method is illustrated in three ways here : — 

(a) When we take into account the character 
of the material^ we find that all objects are not 
equally dewed. If, for example, we expose wood, 
metal, glass, cloth, etc,, in the same night, we find 
that they are dewed in different degrees ; some are 
dewed more and some, less. And we find that the 
degree of the deposition of dew depends inversely 
on the conducting power of the object dewed; 
good conductors are less dewed and bad conduc- 
toss are more dewed ; and the quantity of ‘dew* 
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depends on the degree of the badness of con- 
ducting power. 

ib) If vve compare objects by reference to their 
surfaces, we find that rough and black surfaces are 
better dewed than smooth and white ones. And 
it is known that rough and black surfaces are good 
radiators of heat. So, we conclude that the quan- 
tity of ‘dew* varies directly with the radiating 
power pt a substance. 

(c) If we compare objects by reference to their 
texture, we find that compact bodies are less dewed 
than loose ones. And we know that compact 
bodies are good conductors of heat and loose 
bodi:S are bad conductors. This fact may be con- 
nected with {ct). And, if we take all these facts into 
consideration, we find that the degree of deposition 
of ‘dew* depends always on the coldness of the 
surface. In the case of bad conduct )rs, and so in 
the case of loose bodies, the surface becomes cool 
so)ner, be:ause the inner heat is not quickly trans- 
ferred to the surface owing to the defect of con- 
ducting power. Thus, the Method of Concomi- 
tant Variations shows that the deposition of ^dew’ 
is always connected with the coldness of the sur- 
face. But here another difficulty presents itself 
affording an opportunity for the application of the 
remaining canon. 

(5) We find that the deposition of ‘dew’ does 
not always depend on either the absolute or the 
relative CDldness of a surface. Though the difference 
between the atmospheric temperature and the tem- 
perature of a body be the same in two different 
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nights, yet we find that *dew* may be deposited in 
one night while not in the other. This evidently 
indicates that mere surface cooling is not the only 
condition of the deposition of ‘dew’ ; there must be 
some other residua! phenomenon which also deter- 
mines such deposition. This residual phenomenon 
was easily suggested by the speculation of Dalton, 
who had propounded his theory of Aqueous 
Vapour or the Atmosphere of Steam, indicating 
the quantity of vapour which might be sustained 
in air. It had been proved by him that the quantity 
of aqueous vapour sustained in air varies with its 
temperature. The maximum quantity of vapour 
which may be supported in air at a temperature of 
8o^ is said to b^ equivalent to one inch of mercury ; 
and an amount equal to half an inch is supported 
at a temperature of 59°. Though the maximum 
quantity of vapour sustained in the atmosphere is 
thus determined by its temperature, yet we find 
that the air is not always saturated up to the 
extreme limit. In such cases, though there may 
be a fall in the temperature of the air owing to its 
contact with a cool surface, yet there may not be 
the conversion of vapour into water the depo- 
sition of ‘dew’), as the lowered temperature may still 
be able to sustain the comparatively less quantity 
of vapour. When, however, the temperature falls 
below the saturation point, then— and then alone— 
there is the formation of ‘ dew.’ Thus, the deposition 
of ‘ dew ’ on a body would depend not merely on the 
coldne.ss of its surface but also on the quantity of 
vapour contained in the surrounding atmosphere. 
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We see, then, that the several Inductive 
Methods have proved a connection between * dew ’ 
on the one hand and surface cooling and atmos- 
pheric humidity on the other. That this connec- 
tion IS of a causal character is proved by two 
circumstances : — 

(1) Atmospheric humidity and coldness of 
surface are known to precede and the deposition 
of dew is known to follow. 

(2) Moreover, the quantitative aspect of the 
causal connection shows that there is equivalence 
in the transfer of energy. We know that water is 
converted into vapour by the application of heat ; 
and it follows that the withdrawal of the heat leads 
to the reconversion of vapour into water. Hence 
we conclude that the humidity of the atmosphere 
and the coldness of surface are the conditions 
or cause of the deposition of ‘ dew,’ which is the 
effect. 

(II) The following example taken by Mr. 
Ryland from the Pall Mall Gazette of the 15 th 
October, 1883, may also be mentioned in this con- 
nection as illustrating the Inductive Methods : — 
In August, 1883, aa epidemic of typhoid fever 
occurred in Camden Town. The medical officer, 
Mr, Shirley Murphy, prepared a plan of the 
district, on which he marked all the houses which 
had been attacked. His scientific knowledge at 
once suggested to him a number of hypotheses 
as to the origin of the attack. Putting them 
briefly, they were (i) the Regent’s Canal ; (2) 
the water supply ; (3) the sanitary arrangements 
N.9 
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in the houses ; (4) the milk supply* The use of 
his plan, and inquiry at the houses, showed that 
the first three hypotheses were invalid The 
houses attacked were not usually near the canal. 
Two water companies supplied the district, and 
houses supplied by both compan’es were attacked 
with impartiality. Sanitary defects existed both 
in attacked houses, and in those which escaped 
the disease; while the sanitary arrangements in 
some of the attacked houses were perfect So 
far the positive and negative Methods of Agree- 
ment (Joint Method) l^ad been applied as a 
means of testing the hypotheses arrived a’',— -not, 
be it noticed, to suggest the hypotheses, which 
\vere largely due to deductive leasoning from 
general laws of hygiene. 

“The fourth hypothecs remained. By the 
application of the Method of Residues, the case 
in favour of the fourth hypothesis was not 
proved (as Mill suggests) but perceptibly strength- 
ened. Now, by a direct use of the Method of 
Agreement, “it was discovered that out of 431 per* 
sons attacked, 368 were definitely known to obtain 
their milk from one particular milkman, Mr. X., 
while the remaining 63 might well have indirectly 
obtained it from him also... Out of all the houses 
attacked, 78 per cent, received their milk from 
Mr. X.” This use of the Method of Agreement was, 
however, probably twofold. After the first score 
or so of cases a strong suspicion was probably 
aroused in Mr. Murphy’s mind that Mr. X.’s 
milk was the true causa sine qua non ; while the 
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subsequent cases were, it would appear, rather 
used by way of test, or verification, of the hypothesis 
so forme! Whether this was so, the report gives 
no information. 

“ Mr. Murphy now definitely verified his hypoth- 
esis by examining the shop and premises of 
Mr. X , and the farms from which Mr. X. obtained 
the milk. Me succeeded in proving that one of 
these farms, near St. Albans, was infected with 
typhoid, and thus finally showed the adequacy and 
truth of his hypothesis. As the older logicians 
would have said, he prove 1 that the typlioid fever 
infection in Mr. X.’s milk was a vera causa!' 
{Logic, pp. 218-220) 

(Ml) The determination of the value of vacci- 
nation as a proi)hylactic against small-pox well 
illustrates the application of the Inductive Methods. 
Dr. Jenner, who discovered tiie efficacy of vaccina- 
tion as a protection against the distemper, was 
first led to inquire into the matter by a prevalent 
belief in GloucestershiJe that persons contracting 
cow-pox in dairy farms enjoyed immunity from 
small-p^x.* And his interest was specially roused 
by the casual remark of a young country woman, 
who came to him for surgical advice, that she 
could not possibly tnke the disease as she had had 
cow-p}x before, (A) This prompted him to frame 
the* hypothesis that some protection could be 
obtained against the malady by inoculation with 
cow-pox matter. (B) He then set about to verify 

• This belief was, do doubt, due to general ejtperience and was 
thus based on induction by simple enumeration. 
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his hypothesis (i) And he commenced with 
experiments. His first case of vaccination wa^ 
that of a boy of 8 years, whom he inoculated with 
cow-pox matter taken from a sore on the hand of 
a dairy maid who had contracted the disease by 
milking cows suffering from cow-pox. But the 
conditions of the Method of Difference were not 
satisfied, as, besides vaccination, there might be 
many other unknown factors calculated to ^secure 
protection from small- pox. (2) Hence he next 
inoculated other persons, all of whom enjoyed 
immunity from the disease. This gave him an 
opportunity for applying the Method of Agreement. 
(3) And, when to these positive instances the 
negative instances of non-inoculation with greater 
liability to the disease were added, there was an 
opening for the Joint Method (involving Agree* 
ment in Presence and in Absence), The success 
of these experiments induced Dr. Jenner to believe 
that the protective influence of vaccination was 
complete and permanent. Subsequent experience 
proved, however, that this was untrue ; and it 
thus afforded an opportunity for the application of 
the remaining Inductive Methods. (4) The residual 
phenomenon required to secure adequate and 
durable protection was found in the necessity of 
re-vaccination after an interval of about ten years. 
(5) And the Method of Concomitant Variations 
was also illustrated, as it was found that the degree 
of safety was proportioned to the degree of success 
in vaccination. Thus, the Royal Commission, 
appointed in 1889 to report on the subject, observes 
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‘The beneficial effects of vaccination ai'e most 
experienced by those in whose case it has been 
most thorough. We think it may fairly be con- 
cluded that where the vaccine matter is inserted 
in three or four places, it is more effectual than 
when introduced into one or two places only, and 
that if the vaccination mirks are of an area of 
half a square inch, they indicate a better state of 
protection than if their area be at all considerably 
below this.*' It may be mentioned in this connec- 
tion that Princess (afterwards Empress) Victoria 
was the first member of the royal family who was 
vaccinated when she was barely 3 months old, 
which had the effect of greatly diminishing the 
prejudice against Jenner’s discovery among ignorant 
people. 

§ 12. Inductive Methods as Methods Inference 
of Explaaatioa. The aim of all inference “ipUnation 
evidently is to remove our perplexities and to by either the 
satisfy our inquisitiveness. We are ever trying to the deductive 
reduce our detached experience? to system either 
by tracing facts to principles (induction) or by illus- 
trating principles by facts (deduction). In order 
to achieve our end we must in the first instance be We must first 
sure of the character ot the data - be they facts or Jhe^data^^ 
principles — and then we must take due care to 

* drawing a 

employ the appropriate means to connect them conclusion. 

with what is calculated to satisfy our understanding. 

Thus, in the case of deduction we must first deter- 
mine precisely the meaning and scope of a general 
truth before we seek to verify it by reference to 
concrete cases ; and, likewise, in the case of indue- 
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tion, we must previously be sure of the exAct 
nature of the facts to be explained before we try to 
discover the laws which govern them. We see, 
then, how the Inductive Methods necessarily 
involve the two prominent steps of careful observa- 
tion and of no less cautious analysis and eHmina- 
tion with a view to arrive at a satisfactory explana- 
tion of the facts observed, We have already seen 
that observation and explanation are interconnected 
processes seeking to strengthen each other. {Vide 
Chap, XVII, § 10.) We are, therefore, never 
satisfied with the bare observation of facts, but we 
push on to find out their explanation : we proceed 
from the ‘how' or the ‘what’ of things to their ‘why^ 
The employment of the Inductive Methods, ac- 
cordingly, implies a preliminary observation of 
facts (including experiment when possible) and a 
subsequent explanation of them by reference to 
the laws which the manipulation of the Methods 
necessarily leads us to infer. We should remember^ 
however, that explanation is always relative to the 
character of the materials to be explained as well 
as to the capacity and attainments of the Investiga- 
tor. {Vide ChRp. II, § I.) We should thus never 
lose sight of the feature t of the objects observed to 
guide our inquiry and should also try to determine 
precisely their qualitative and quantitative aspects ■ 
to render the inquiry definite and exact. And then 
we must examine carefully the steps and pre- 
suppositions involved in arriving at an explanation/ 
so that there may not be any flaw in the process. 
We must also bear in mind that inference and' 
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explanation are necessary only to finite intelligence 
that tries to render the obscure clear by tracing 
the unknown to what is known. To the Infinite 
Intelligence all things are ever present and so 
nothing requires an explanation. ( Vtde Chap. I, 
5 4.) As Laplace has said— ‘‘An intelligence who 
for a single instant should be acquainted with all 
the forces by which nature is animated, and with 
the several positions of the beings c imposing it, 
if further his intellect were vast enough to submit 
these data to analysis, would be able to include in 
one and the same formula the movements of the 
largest bodies in the universe and those of the 
lightest atom. Nothing would be uncertain for 
him : the future as well as the past would be 
present to his eyes,” 

§ 13. Difloalties in Induction. It has 

been urged that the Inductive Principles and 
Meth )ds are rather of an ideal character scarcely 
applicable to the actual study of facts, which are 
often complex and at times even subtle in their 
omposition. The difficulties in the inductive 
procedure are believed to be (i) partly subjective 
and {2) partly objective. 

(1) The subjective difficulty is connected 
with the nature of our faculties and senses which 
are regarded as too coarse and obtuse to penetrate 
the subtleties of Nature. To determine, for 
example, the true cause of a malady or the proper 
effect of a remedy is not always an easy task. 

(2) The objective difficulty is connected with 
the facts themselves which we are called upon to 
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examine for inductive generalizations* The simpli* 
city and isolation of facts and circumstances, re* 
quired for inductive research, can scarcely be 
secured in practice. It is difficult, for example, 
to separate the effects of legislation from those 
of social opinion in order to determine their res- 
pective values. Thus, it is said that in actual 
experience facts are not so simplified or arranged 
as antecedent and consequent, cause and effect, 
as to render the application of the Methods pos* 
sible. For example, the conditions of the Method 
of Agreement that *the instances must have no 
circumstance in common but one’ and of the 
Method of Difference that ‘the two instances should 
differ in the presence of only one circumstance’ 
can be fulfilled only in an ideal rather than 
in an actual world. Hence, Dr. Whewell says 
“The Methods take for granted the very thing 
which is most difficult to discover, the reduction 
of the phenomena to formulae such as are here 
presented to us.” {Phil of Discovery^ p. 263.) 

It may be replied, however, that we must be 
satisfied with the degree of isolation or simplicity 
observable by us. Such isolation or simplicity 
justifies generalizations which are aids to know- 
ledge as well as to practice. And a like remark 
applies to the so-called defects or imperfections 
of our senses and faculties* We must be content 
with such knowledge as we may acquire through 
them* To emphasize the defects of our constitu- 
tion as so very great as to exclude all definite 
knowledge, is merely to advocate a degree of 
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ccepticism which does away with all knowledge 
and theory alike. 

§ lA. BzereiBes. 

1, What do you understand by the Experimental 
Methods ? Why are they so called ? Indicate their aim and 
the uses to which each is appropriate. 

2, Show that the Experimental Methods are deductions 
from the Law of Causation. Point out the particular aspect 
of Causation on which each of them is based. 

3* Gi^e a critical exposition of the special function and 
conclusiveness of each of the Experimental Methods and 
reduce them to two fundamental methods of Elimination. 

4. Illustrate by examples any two of Mih’s Experimental 
Methods. 

5. Explain and illustrate the Method of Difference, 
showing how it is oftener than any other the basis of ordi- 
narny inferences. How is it related to the Method of Conco- 
mitant Variations f 

6. In what does the superiority of the Method of Dif- 
ference over the Method of Agreement consist ? What is the 
necessity for recourse to a third or Joint Method, and what 
is the nature of that Method t 

7. Explain the Canon of the Double Method of Agree- 
ment, and illustrate your answer by a concrete example. 
When is it necessary to employ this Method ? 

8 . Expound, by a concrete application, the canon of the 
Method of Concomitant Variations, indicating its different 

forms. When is it necessary to employ ihe Method ? Is it 
connected in any w.iy with Elimination ? 

9. Are the Inducti ve Methods competent to prove can- 
sation ? Can they be properly called ‘inductive* ? 

10. Indicate the uses and defects of the Method of 
Agreement. Explain and examine the remark of Bain. 
^‘Agreement Ur establishing an ultimate law is not the same 
as the Method of Agreement in Mill’s Canon, for establish- 
ing cases of causation.” How can the defects of the Method 

remedied ? 
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11. Deternoltie the characteristics and respective vatnes 
of the difft^rent Canons of Induction. Are they traceable to 
a single principle ? 

12. Discuss the question whether the Inductive Methods 
may be viewed as mere weapons of Elimination. Examine 
the attempts of reducing them to one or two fundamental 
methods. 

13. It has been said that it is probably the greatest 
merit in Mill's logical writings that he points out the entire 
insufficiency of what is called the Baconian Method^ to detect 
the more obscure and difficult laws of Nature. Explain 
what the Baconian Method is and in what respects Mill 
departs from it. 

14. Illustrate the employment of the Experimental 
Methods by reference to a concrete ca^e, say, an inquiry 
into the cause of dew. 

15. *It is in the comprehendve law of causation» itself 
once established by induction» that we have the instruments 
for eliminating causes and effects in the detail.’ Explain 
this statement and illustrate it by examples. 

16. Explain and illustrate the following terms : — Varying 
the Circumstances, Inductive Elimination, Plurality of 
Causes, Intermixture of Effects. 

17. Explain and illustrate by a certain example the 
Method of Agreement. Point out the difficulties connected 
With the empluyment of this Method. 

18. ExpUin how Plurality of Causes and Intermixture 
of Effects affect the application of the Method of Agreement. 
What advantage has the Method of Difference over the 
Method of Agreement, and wh tt advantat^e has the latter 
over the former J 

19. Analyse and exam ne the following arguments, indi- 
cating the methods employed to establish the conclusions 

(i) As some comets and certain meteoric showers are 
found to have the same orbits, it is surmised that all 
meteoric showers are but the debris of disintegrated comets* 
When Btela’s comet was missing, it was, accordingly, pre* 
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dieted that, when next due, it would be replaced by a 
meteoric shower ; and this prediction was fulhlled. 

(a) Schwabe, after repeated observations, found that the 
sun-spots always reached their maximum once in about ten 
years. Lamont similarly noticed that the range of the daily 
variation of the magnetic needle increased and decreased 
once in lo years and 4 months. Sir Edward Sabine like- 
wise observed that magnetic storms reached a maximum of 
violence and frequency in about 10 years, and marked the 
remarkable^ coincidence between such storms and sun-spots 
in respect of their maximum and. minimum variations, 
whether in phase or duration. Hence it is supposed that 
the sun-spots are the causes of these magnetic disturbances. 

(3) With the help of the microscope infusoria or animal- 
cula were discovered by an observer ; and these^ were sup- 
posed to have been spontaneously generated. A series of 
experiments were, accordingly, performed to verify its truth. 
Bottles were filled with the juices of meat extracted by boil- 
ing and were carefully corked and sealed with mastic. The 
closed bottles were •^hen intensely heated and allowed to 
cool. As subsequently living germs were seen in the 
enclosed meat-juices, the experiment was believed to support 
the theory of spontaneous generation, since all such germs 
must have previously been killed by repeated heating. 

Some suspected, however, that the experiments had not 
been conducted with sufficient care. Further experiments 
with different kinds of infusions gave, however, the same 
result. As, in these experiments, the infusions were enclosed 
in thin flasks and hermetically sealed and kept in boiling 
water for about an hour, all germs were evidently destroyed. 
And it was found that no infusoria subsequently appeired in 
them. But now it was said that such prolonged boiling had 
destroyed not merely the germs, but the germinative power 
of the infusions as well. But this objection was easily over- 
thrdwn when it was found that the infusoria again appeared 
as soon as the infusions were exposed to air inspite of their 
previous ihtense and prolonged boiling. 



140 FRINCIPLES OF LOGIC. [bK. Ill,, CH. XVllI. 


These and analogous experiments tended to show that 
there is something in the atmosphere capable of producing 
life in nutrient fluids ; but it was not known whether this some* 
thing is solid, fluid, or gaseous. Helmholtz, however, proved 
afterwards that it must be solid, since it would not pass through 
a moist animal membrane as djids and gases would do. 

(4) Twenty-seven sterilized flasks containing an infusion 
of organic matter are opened in pure air on the summit of a 
mountain. It is found that putrefaction does not set in 
m any of them. Again, twenty-three similar flasks are opened 
in a hayloft. Almost all of them show signs of putrefaction 
after a lapse of three days,* Hence it is inferred that floating 
particles in the air are the causes of putrefaction. * 

(5) Sir Humphry Davy found on decomposing water by 
galvanism, that there were present an acid and an alkali 
besides oxygen and hydrogen, the two compinents of water. 
Suspecting the addit o.ial portion of the effect to be due to 
the partial decornposiiion of the glass holding the water, he 
substituted gold vessels for glass, but without any change in 
the effect. He then used distilled water and found a marked 
decrease in the quantity of acid and alkali evolved. He next 
thought that the perspiration from the hands might account 
for these additicaal constituents ; and he found that, by 
avoiding contact, their q lantity was still further reduced. 
Thinking that the traces which were still left m'ght be due to 
atmospheric imp inties, decomposed by contict with the 
electrical apparatus, he pjt the machine under an exhausted 
receiver and found no more any trace of acid or alkali. 

(6) It is found in a large majority of cases that high 
intellectual activity is attended with impaired health ; com* 
pare, for example, the lives of doctors, lawyers, and jour- 
nalists with those of the rustics, army men, and country 
gentlemen. Numerous instances may be cited in support of 
this view. Thus, Newton and Leibniz were mostly invalids ; 
Clerk Maxwell died young after a life of ill-health ; Darwin 
was scarcely well for three consecutive days in his adult life. 
The lives of Pope, Chatterton, Keats, Shelleyi Byroo, 
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Gibbon, Carlyle, De Qaincey illustrate the same tiuth. It 
would seem, then, that the mind at its best is never found in 
a body that is at its best. 

(7) It was previously believed that one and the same 
nerve was employed in sensation and motion, which was 
apparently supported by the f tct that when any nerve was 
severed both sensation and movement became impossible in 
the part supplied by IL Sir Charles Bell, however, subse- 
quently pointed out that the apparently single nerves were 
really bundles of several nerve-fibres and that it was incon- 
sistent to Suppose that one and the same nerve hbte could 
carry impression to the brain and motor energy from it at 
the same time. He, accordingly, suggested that the distinct 
nerve-fibres performed distinct functions of sensation and 
motor innervation, which could easily he discovered if they 
were traced to their separate roots in the brain and the spinal 
cord. He then experimented on both the cerebral and spinal 
nerves. Of the cerebral nerves, he selected two — the portio 
dura (having one root) and the fifth pair (having two roots). 
On cutting the portio dura in a living animal, he found only 
motion of the connected limb lost. On cutting those branches 
of the fifth pair which arise from one root he found only 
sensibility lost, while, on cutting the branches which arise 
from both roots, he found both sensibility and mobility des- 
troyed. In the case of the spinal nerves, which have two 
roots (an anterior and a posterior), he found that the irrita- 
tion of the anterior root was followed by convulsive move- 
ments of the connected muscles, but such was not the case 
when the posterior root was irritated. It has been dis- 
covered also that in the case of partial paralysis either 
sensation alone or motion alone is lost. 

(8) Linnets, when confined and trained with singing 
larks, abandon their natural song and adhere solely to the 
songs of the larks. It is thus surmised that birds learn to 
sing only by imitation, as men learn to use their speech. 

(9) Able men have generally very bad handwriting, 
while good handwriting is frequently found in men doing 
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comparatively little mental woik. Hence iti's inferred that 
mental strain is the cause of poor penmanship, 

(lo) The great fimine in Ireland began in 184$ and 
reached its climax in 1848. During this time agrarian crime 
increased very rapidly until in 1848 it was more than three 
times as great as in 1845. After this time it decreased with 
the return of better crops, until in 1851 it was only 50 per 
cent, more than it was in 1845. H is evident from this that 
a clobc relation of cause and effect exists between famine 
and agrar'an crime. 

<u) The mind must be a function of the train, since 
any serious injury to the brain is alw.^ys followed by the 
loss of consciousness, 

(12) The Hood was evidently due to the wrath of the 
goddess, since it began immediately after she had been 
slighted, and it subsided after propiliat iry sacrifices. 

(13) Moisture bedews a cold metal or stone when we 
breiihe on it. The Siuie app-iars on a glass of ice-water, 
and on the inside nf windows when sudden rain or hail chills 
the external air. Therefore, when an object contracts dew 
\l 13 colder than the surrounding air. 

(14) With various kinds of polished metals, no dew is 
deposited ; but with varipus kinds of highly polished glass 
dew is deposited. Therefore the deposit of dew is affectsd 
iiy the kinds of substances exposed. 

(15) Scarlet poppies, scarlet verbenas, the scarlet 
hawthorn, and honeysuckle are all odourless, therefore we 
may conclude that all scarlet flo wers are destitute of odour. 

(16) Dr. Popper, a well known physician on the continent, 
has been making some interesting observations regarding 
the stature of individuals and the relation that exists between 
height and talent and gemus, Tne doctor finds that not 
only persons with considerable talent, but the geniuses of 
the world all have been, ani are, of medium size or less. 
Among statesmen he points out Attila, Cromwell, Frederick 
11 , Napoleon, Gambetta, Thiers— all of whom were of very 
small stature. He has discovered that while most small 



§ 14 .] THE EXPERIMENTAL METHODS. 


*45 


men are ^mall in stature because of the shortness of iheir 
legs they are really tall in the length of their bodies. This 
veiy fact, he thinks, is perhaps the secret of talent and 
genius — a good stomach, big heart ard lungs in a big 
tody — as U.ey ha\e a direct effect on the ihtellect. These 
organs help to feed the brain properly and make big men 
mentally. 

(17) What better proof can we give of the power of the 
rain-Rod Mwari to cause rain than that lecenily at Rhodesia, 
after a prolonged di ought, rain fell in torrents when on 
the advice of a rain-docior a native of the place, named 
Mtegedi, was publicly burnt to death as an tffering to the 
deity ? 

(iS) It IS known by d rert experiment that for any given 
degree of temperature, only a limited amount of water can 
lemain suspended as vapour, and thi& quantity grows less 
and less as the tempeiature diminishes. Theiefore, if iheie 
IS alieaciy as much vapour suspended as the air will contain 
at Its existing temperature, any lowering of the temperature 
will cause necessarily a pojtion of the vapour to be con- 
densed as dew. 

(19) It IS evideiit that the green colour of plants holds 
some necessary relation to light, fjr the leaves of plants 
growing in the dark, as potatoes sprouting in a cellar, do not 
develop this colour. Even when leaves have developed the 
green colour, they lose it if deprived of light, as is shown by 
the process of blanching celery and by the effect on the colour 
if a board has lam upon it for a long time. (Coulter.) 

(20) Another indication that the green colour is con- 
nected with li^ht may be obtained from the fact that it is 
found only in the surface region of plants* If one cuts across 
a living twig or into a cactus body, the green colour will be 
seen only in the outer pan of the section. (Coulter.) 

(21) If an active leaf or water plant be submerged in 
water in a glass vessel and exposed to the light, bubbles may 
be seen coming from the leaf surface and rising through the 
water. The water is merely a device by which the bubbles 
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of gas may be seea. If the leaf is very active, the bubbles 
are numerous. That this activity holds a dehnite relation to 
light may be proved by gradually removing the vessel 
containing the leaf from the light. As the light diminishes 
the bubbles diminish in number, and when a certain amount 
of darkness has been reached the bubbles will cease entirely. 
If now the vessel be brought back gradually into the lights 
the bubbles will reapper, more and more numerous as the 
light increases. (Coulter.) 

(22) Vesalius, the founder of modern anatomy, found 
that the human thigh bone was straight, and no% curved, 
as Galen, the great authority on the subject for over a 
thousand years, had assetted. Sylvius replied that Galen 
must be right ; that the bone was curved in its natural 
condition, but that the narrow trousers worn at the time had 
made it artificially straight. 

(23) When electricity was first discovered in the 
laboratory, the question naturally arose whether this was the 
same as manifested itself in the clouds. On further invesli* 
gation, it was found that the effects of thunder and lightning, 
in the atmosphere, were mostly the same as produced by the 
electricity prepared in the laboratory. Lightning travels in 
a zigzag line, so does an electric spark. Electricity sets 
things on fire, so does lightning. Both melt metals, destroy 
life, and cause blindness. Pointed bodies attract the electric 
spark ; and lightning also has been known to strike spires 
and trees and mountain tops Hence it follows that light- 
ning is but electricity travelling from one cloud to another, as 
does an electric spark from one substance to another. 

(24) Sir Joseph Lister, the father of aseptic surgery, 
thus indicates the origin of his method : — “When it had been 
shown by the researches of Pasteur that the septic property 
of the atmosphere depended, not on oxygen or any gaseous 
constituent, but on minute organisms suspended in which 
owed their energy to their vitality, it occurred to me that 
decomposition in the injured part might he avoided without 
excluding the air, by applying as a dressing some materia) 



§ 14.] the experimental METH 0 I:)S. I4S 


capable of destroying the life of the floating particles/* He, 
accordingly, first used carbolic acid for the purpose, and 
found that his wards in the Glasgow Infirmary, which used to 
be infected' with gangrene, soon became the healthiest in the 
world, though other wards, separated on!y by a passage way, 
continued as unhealthy. 

(35) Koch found that, while guinea-pigs, mice, and 
other animats were killed by inoculation with anthrax, birds 
were not affected. This invulnerability had very much struck 
Pasteur and his two assistants. What was it in the body of 
a fowl that enabled it thus to resist inoculations of which the 
most infinitesimal quantity sufficed to kill an ox ? They 
proved by a series of experiments that the microbe of splenic 
fever does not develop when subjected to a temperature of 
44® Centigrade. Now, the temperature of birds being be- 
tween 41° and 42% may it not be, said Pasteur, that the fowls 
are protected from the disease because their blood is too 
warm ? Might not the vital resistance encountered in the 
living fowl suffice to bridge over the small gap between 41 
—42® and 44®- 45° ?... This idea conducted Pasteur and his 
assistants to new researches. ‘If the blood of a fowl were 
cooled,’ they asked, ‘could not the splenic fever parasite live 
in this blood ?’ The experiment was made. A hen was taken 
and after inoculating it with splenic fever blood it was placed 
with its feet in water at 25®. The temperature of the blood of 
the hen went down to 37° or 38®. At the end of twenty-four 
hours the hen was dead, and all its blood was filled with 
splenic fever bacteria. But if it was possible to render a 
fowl assailable by splenic fever simply by lowering its tem- 
perature, is it not also possible to restore to health a fowl 
so inoculated by warming it up again ? A hen was inocu- 
lated, subjected, like the first, to the cold water treatment, 
and when it became evident that the fever was at Its height, 
it was taken out of the water, wrapped carefully in cotton 
wool| and placed in an oven at a temperature of 35®. Little 
by little its strength returned ; it shook itself, settled Itself 
agaikii and in a few hours was fully restored to health. The 
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microbe has disappeared. Hens, killed after being thus 
saved no longer showed the slightest trace of splenic or- 
ganisms. There have been great discussions in > Germany 
and France upon a mode of treatment in typhoid feverv 
which consists in cooling the body of the patient by fre- 
quently repeated baths. The possible good effects of this 
treatment may be understood when viewed in conjunction 
with the foregoing experiment on fowls. In typhoid fever 
the cold arrests the fermentation, which may be regarded as 
at once the expression and the cause of the disease, just as 
by an inverse process, the heat of the body elrrests the 
•development of the splenic fever microbe in the hen.'’ 



Division II. 


AIDS TO INDUCTION. 

CHAPTER XIX. 

Hypotheses. 

§ 1. Importance of Hypothesis in In* 
‘duotiOD. Induction, as we have to tried to show, 
always rests on hypothesis. We observe a few 
instances resembling one another in certain im- 
portant features, which suggest to our mind a law 
connecting them together. We then put our con- 
jecture or hypothesis to test; and, if it is borne 
out by facts, it is accepted as a law or inductive 
generalization. “The discovery of a universal 
law,*’ observes Lotze, “is always a guess on the 
part of the imagination made possible by a know- 
ledge of facts. This knowledge is recalled to our 
memory by the resemblance of the given case to 
analogous earlier cases.” {Logic, § 269.) Induction, 
as we have seen, is practically limited to the causal 
problem. When, however, we inquire into the 
cause of an effect, we cannot make the latter re- 
produce the former. We, no doubt, first try to find 
out what is the cause in such a case ; but when 
we fail to do so, we try to conjecture what is the 
probable cause ; and, on our failure even in this 
respect, we try to imagine what may be the possible 
cause. 
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Bacon’s 

protest 

against 

hypotheses 

was directed 

against 

extravagant 

conjectures. 


It should be remembered, however, that rash 
and unwarrantable conjectures, not based on facts, 
are not only useless but mischievous in tendency, 
since they often lead to fruitless inquiries and vain 
enterprises. It was against such random guesses 
that Bacon and Newton protested ; and the remark 
of Newton ^Hypotheses non jingo' [1 do not make 
hypotheses] was really directed against them. As 
a matter of fact, we find that Newton ^himself 
framed several hypotheses to account for different 
classes of phenomena. The presence of a cen- 
tripetal force (gravity) in the sun liolding the 
planets in their places in the solar system, the 
presence of a similar force keeping the moon in 
its orbit, and the corpuscular theory of light 
were all hypotheses advocated by him which were 
subsequently proved or disproved by facts. Mere 
empirical compilation of facts is not enough : 
only relevant facts should be collected, and this is- 
possible by bearing in mind the purpose or end of 
the collection. Hence the indispensable necessity 
of hypothesis in Induction. Thus, Dr. Vena 
rightly observes that, in all inductive generaliza- 
tions, “There is first a stroke of insight or crea- 
tive genius demanded in order to detect the prop- 
erty to be generalized, and possibly also to detect 
the class over which this property is to be general- 
ized. In really original inductions this step may 
be one of the highest degree of difficulty. Indeed, 
except in the trite examples of the text books, 
which mostly deal with such inductions as have 
either been familiar for ages or at any rate have 
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had all these difficulties cleared out of their path, 
this requirement can scarcely ever be entirely 
evaded.’* {Empirical Logic^ p. 351.) 

The difference between Hypothesis and Induc- 
tion, accordingly, lies in the fact that the one is a 
mere supposition or assumption from an ascer- 
tained truth without adequate proof, while the 
other is a supposition tested and adequately 
proved by the Experimental Methods. When cer- 
tain facts suggest to our mind a law or truth, it is 
a mere guess or hypothesis ; but if it is verified by 
elimination and variation of circumstances as re- 
quired by the Inductive Canons, it is an induc- 
tion. ^‘In proportion,” says Bosanquet, “as you 
merely presume a causal connection, it is guess- 
work or pure discovery. In as far as you can 
analyse a causal connection, it is demonstration or 
proof j and for Logic discovery cannot be treated 
apart from proof, except as skilful guesswork. In 
as far as there is no ground, it gives nothing for 
Logic to get hold of — is mere caprice.” {Essentials 
cf Logic, p. 145.) Logic is, thus, directly concerned, 
not with the framing of hypothe*jes, but with 
their examination or verification. It supplies a 
systematic code of rules in the form of the induc- 
tive cancjfis by means of which causal connections 
previously surmised are carefully examined. When- 
ever a causal connection is proved in some cases, 
it is believed to be true in all similar cases, and 
thus a step is taken towards scientific or inductive 
generalization. ‘Tt is quite true,” say Dr. Venn, 
''that the so-called Methods of Inductive Enquiry 
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do not in themselves, and necessarily, involve any 
reference to induction, but the generalization is 
nevertheless always held in view while we resort to 
them.” {Empirical Logic, p. 352.) When, there- 
fore, a hypothesis stands the test of the Inductive 
Methods, it is accepted as a law or induction 
otherwise, it is rejected as but an idle speculation. 
Thus, a hypothesis simply gives a start to an in- 
quiry, but cannot finally settle it ; this is generally 
done by the employment of the Inductive Me- 
thods. 

§ 2. Circumstances Favouring Discov- 
ery. We have seen that Logic is rather a science 
of proof than of discovery, (Vide Chap. I, § 13.) It 
supplies tests to determine the validity of our in- 
ferences, instead of furnishing hypotheses which 
help discovery. Hypotheses, as mentioned before, 
are due to imaginative insight which leads to dis- 
covery — when connected with the power of accu- 
rate observation and sound abstraction sep^rating 
the essential from the non-essential. We may, 
however, mention here some of the circumstances 
which favour discoveiy by helping the formation 
of reasonable hypotheses. The circumstances 
are : — 

(1) Examination of a very /arg^e number qI 
similar cases. Such examination would natu- 
rally suggest to the mind the commoh features; 
present in them all and would thus help it in. the 
framing of hypotheses by reference to these. 

(2) Examination of a few cases with great 
care and attention. Close examination may reveal 
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the points of community and thus suggest a hypoth- 
esis which otherwise might be missed. 

(3) Examination of comparatively simple or 
uncomplicated cases. Such cases would readily 
suggest the points of similarity palpably present 
in them and would thus lead to an appropriate 
hypothesis. 

(4) Deductive reasoning— immediate or medi- 
ate— is *t times a source of hypotheses, even when 
such reasoning is invalid. Thus, by simple conver- 
sion of ‘All material bodies have weight,’ we may 
be led to suppose that, perhaps, ‘All bodies having 
weight are material.’ Such a conjecture may sub- 
sequently be put to test and then accepted or re- 
jected. Similarly, even wrong syllogistic argu- 
ments may suggest hypotheses. Thus, we may be 
led to think that John may b-i a murderer, because 
like murderers he flees from the scene of crime, or 
that particles of moisture are in the descending 
smoke, since it is heavier than air, as are the 
particles of moisture. Likewise, we may argue — 
John is clever, and John is a merchant, therefore 
perhaps all merchants are clever. It may be men- 
tioned here that a generalization from a typical 
case or example {Vide Chap. XXII, § 6) usually 
assumes the form of an argument in the third 
figure. We may, for instance, conclude that ‘Man 
has such and such a structure of the brain or of 
the heart’, because ‘Jones has a brain or a heart of 
sucl^ a structure and he is a man.* 

(5) The Method of Concomitant Variations, as 
shown above, is often efficacious in suggesting 
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causal connections, specially when the connected 
phenomena can be arranged in a graduated series. 
“To arrange phenomena in graduated series 
(if possible) in order to study them,” observes Mr. 
Read, “is, perhaps, the most definite maxim in the 
Art of Discovery. If their causes are unknown it 
is likely to suggest hypotheses : and if the causes 
are partly known, variation of the character of the 
series is likely to suggest a corresponding variation 
of the conditions ; as in investigating the develop- 
ment of the forelimbs of vertebrates or the natural 
history of clothes.” {Logic, p. 220.) 

It may be mentioned here that extreme cases 
of concomitant variations are generally more 
successful in .suggesting hypothe.ses than the inter- 
mediate instances. If, for example, intense heat 
aggravates a disease very much, while feeble 
heat is attended with slight aggravation, then the 
cause of aggravation is very easily detected. 
Similarly, the effect; of weather or climate, of 
filth or cleanline.ss, of good or bad rule is clearly 
brought to light when it operates in a prominent 
form. And this often leads to the formulation of 
definite hypotheses to be subsequently tested by a 
further appeal to facts, 

( 6 ) Analogy is often a source of hypotheses. 
When, for example, we try to explain a special 
group of phenomena, we observe similar phenom- 
ena in other provinces of Nature and try to 
frame a hypothesis by reference to these. To 
explain, for instance, the attraction of heavenly 
bodies we may study with care the attraction of 
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terrestrial ones ; and, observing the gravitating 
force of the latter, we may be led to surmise that 
a similar force governs the former. If, likewise, 
we observe striking points of similarity between 
the bison and the buffalo, we may be led to suspect 
that they have the same nature and are therefore 
moved by the same tendencies. Thus, we may 
be inclined to think that what is true of one is also 
true of tbe other. ( Vide Chap. XXII, § 5.) 

§ 8 Character aad Forms of Hypoth’ 
•OSis. From the preceding remarks it is clear that 
‘hypotheses are conjectures made without proof or 
evidence. We never call a proposition which rests 
upon satisfactory pro)f, deductive or inductive, a 
hypothesis. Propositions are in a hypothetical 
stage so long as they depend only on guess and 
are not conclusively proved either by the inductive 
canons or by the rules of deduction. A hypothesis 
is, accordingly, defined by Mill as “ Any supposi- 
tion which we make (either without actual 
evidence, or on evidence avowedly insufficient) in 
order to endeavour to deduce from it conclusions 
in accordance with facts which are known to be 
real ; under the idea that if the conclusions to 
which the hypothesis leads are known truths, the 
hypothesis itself either must be, or at least is likely 
to be, true.’* (Logic, II, p, 8.) A hypothesis is said 
to be verified when facts or known truths are 
deduced from it, the deduction being an evidence 
in favour of the correctness of the hypothesis. 

Hypotheses assume different forms by reference 
to their objects. Thus, there may be (i) hypotheses 
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about agents or causes, or (2) hypotheses about 
collocations or combinations of circumstances 
under which such agents act or operate, or (3) 
hypotheses about the laws or modes of their 
operation. 

(1) When, for example, we attribute malarious 
fever to m^rsh gas, a conflagration to incendiarism, 
or the loss of an article to theft, we suppose an 
agent to account fi»r the phenomenon in question. 
Similarly, in science, ether is assumed to explain the 
phenomenaof light; or Neptune, assumed to account 
for perturbations in the movements of Uranus. 

(2) When, likewise, we refer the success or 
failuie of an undertaking to a happy or unhappy 
combination of agencies or circumstances, or we 
attribute the explosion of gunpowder to the con- 
tact of a spark with it, we suppose a collocation to 
explain the phenomenon under investigation. The 
Ptolemaic or Copernican system of Astronomy 
similarly supposes a’collocation of heavenly bodies 
to account for the ordrr of the solar system. 

(3) Sometimes our supposition refers to the 
way in which an effect is produced, as when we try 
to discover how a thief got access to a house or how 
he effected his escape. The mode of operation of 
the law of gravitation, of definite proportions, of 
musical harmony, or of relativity was at first a 
matter of hyp )tbesis or conjecture, which has sub- 
sequently been verified by further investigations. 

The three forms of hypotheses indicated above 
are seldom found in isolation} hypotheses with 
regard to one are more or less connected with those 
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of the rest. When we suppose an agant, we 
ordinarily suppose also the conditions under v hich 
it acts and the mode or law of its operation as well. 
Thus, in supposing a thief, we suppose also the 
circumstances under which he committed the theft 
and the way in which he succeeded in jemoving 
the articles stolen. The supposition of ether or 
of gravitation usually with that of the law of 
its oper^ition as well as with that of the circum- 
stances under which it acts. And if a cause in the 
abstract has no meaning, if it is always intelligible 
by reference to the conditions of its exercise and 
the mode of its operation, then the interconnection 
of the three forms of hypotheses is seen to be quite 
natural. 

It may be mentioned in this connection that 
Dr, Whewell, with wh )m induction is primarily 
concerned with discovery, lays great stress on 
hypotheses as essential to inductive inquiry. When- 
ever by imaginative insight we frame a hypothesis 
capable of accounting for a group of facts, we dis- 
cover, according to him, a law, i\e., arrive at an 
inductive generalizatioii. Mill, however, rightly 
points out that the Experimental Methods must 
be carefully employed before an inductive general- 
ization is reached ; and Lo^ic, according to him, 
is, as we have, seen, essentially a science of proof. 
(F/* Chap. I, 5 ’13 and Chap. XVI, } j.) 
But Mill is disposed to underestimate the 
importance of hypotheses in inductive invest!^ 
gation, which he regards as resting simply on 
the Experimental Methods. We should not 
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forget, however, that there is room for the 
application of the Methods only when hypotheses 
have already been formed : an inductive inquiry 
is not an aimless act but a systematic procedure to 
prove or disprove a suspected connection, ie., a 
hypothesis previously started. Even Mill is forced 
at times to admit this, as when he speaks of the 
function of hypotheses in “suggesting observations 
and experiments ** as “one which must be ntckoned 
absolutely indispensable in science. Without such 
assumptions, science could never have attained its 
present state : they are necessary steps in the 
progress to something more certain ; and nearly 
•everything which is now theory was once hypoth- 
esis.’' {Logic, II, p, 16.) 

§ 4. Conditions of a Valid Hypothesis. 
Hypotheses, as we have said, are due to imagina- 
tive insight ; but imagination ma}^ be exercised 
either within reasonable limits or in an extrava- 
gant manner. To account for the disappearance 
of an article from a particular place we may sup- 
pose either that it has been mislaid, or that it has 
been removed by some person, or that it has been 
spirited away, or that it has melted in the air. All 
these hypotheses, however, are not equally reason- 
able. Certain tests are, accordingly, laid down in 
Logic by the application of which we may deter- 
mine the legitimacy of a hypothesis. Some of 
these tests, however, are applied when a hypothesis 
is being formed to exclude the possibility of extra- 
vagant conjectures ; while there are other tests which 
are employed after it has been formedy to see whether 
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it actually explains what it was previously con- 
ceived as capable of doings The former are known 
as the conditions or requirements^ wliile the latter as Conditions 
proofs or evidences of a true hypothesis. We shall 
confine our attention to the Conditions in this conditions 
section and shall dwell on the Proofs in the next, ^[y^iyses - 
A hypothesis ought to satisfy the following con- 
ditions before it can be entertained at all as 
deserving of proof 

(i) A hypothesis must in the first instance be (*) A 
definite and verifiable. To say, for example, in shoufd^br 
the above illustration that the object has somehow ^e^fiabir^ 
disappeared or that it has been carried away by 
spirits is to maintain an indefinite and vague prop- 
osition, which can never be put to any test. “To 
be verifiable,’' observes Mr, Read, “an hypothesis 
must be definite ; it somewhat vague in its first 
conception (which is reasonably to be expected), 
it must be made definite in order to be put to the 
proof.” {Logic, p, 248.) This condition evidently 

implies that every admissible hypothesis must be 

. Hypothesis 

capable of deductive proof and so of verification : should admit 

we must be able to deduce conclusions from a pooU^nd'^^ 

hypothesis and compare them with facts in order verification. 

thaf it may be deemed as acceptable. “ Even if we 

could imagine,” as Jevons observes, “ an object 

acting according to laws hitherto wholly unknown 

it would be useless to do so, because we could 

never decide whether it existed or not. We can 

only infer what would happen under supposed 

conditions by applying the knowledge of nature 

we possess to those conditions. When we attempt 
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to expliin the passage of light and heat radiations 
through space unoccupied by matter, we imagine 
the existence of the so-called ether. But if this 
ether were wholly different from anything else 
known to us, we sh<mld in vain try to reason 
about it. We must apply to it at least the laws 
of motion, that is we must so far liken it to 
matter. And as, when applying those laws to 
the elastic medium air, we are able to mfer the 
phenomena of sound, so by arguing in a similar 
manner concerning ether we are able to infer the 
existence of light phenomena corresponding to 
what do occur. All that we do is to take an elastic 
substance, increase its elasticity immensely, and 
denude it of gravity and some other properties 
of matter, but we must retain sufficient likeness 
to matter to allow of deductive calculations.” 
{Principles of Science, pp. 51 1-5 12.) 

(2) Hypotheses should generally have reference 
to real agents, i e., such as ate known to exist in 
Nature. Hence some other evidence of their 
existence must be adduced than simply their rela- 
tion to the facts to be explained. Newton^s maxim 
that “only vera causae [true or real causes] are to be 
admitted in explanation of phenomena” is to be 
interpreted liberally and not rigidly in ccientific 
investigations. As we are not omniscient beings, 
we can never expect to have a thorough know- 
ledge of all the departments of Nature. To 
exclude, therefore, a hypothesis simply because 
it supposes an agent or cause not hitherto known, 
is to close the door against all discovery and 
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investigation. As De Morgan says, *‘The physical 
philosopher has frequently to conceive law which 
never was in his previous thought — to educe the 
unknown, not to choose among the known” 
{Budget of Paradoxes, p. 51.) Hence the term 
veracauta should be tr^ken, not in the sense of a 
cause already known to exist, but in the sense of a 
cause which may reasonably be believed as existing 
and wh(^e existence, therefore, does not involve a 
self-contradiction, Verce cauue, says Herschel, 
“must be such as we have good inductive grounds 
to believe do exist in nature and do perform a part 
in phenomena analogous to those we would render 
an account of ; or such, whose presence in the 
actual case can be demonstrated by unequivocal 
signs.” {Natural Philosophy, p. 209.) Similarly, 
Dr. Bosanquet observes, “A vera causa is a thing, 
or occurrence in a thing, whose reality we are 
thoroughly convinced of from the necessity 
of reconciling observe ! data, and there is no 
reason in the nature of things why a single science 
or a single range of reality should not suffice to 
produce such conviction.” {Logic, II, p. 159.) 

It follows from this that some latitude should be 
allowed to the exercise of imagination that it may 
be able to penetrate the mysteries of Nature. As 
the limits to knowledge are not the limits to exis- 
tence, it is permissible at times to suppose occult 
and unknown agencies, such as ether or atoms, 
to account for known phenomena. It should be 
remembered, however, that the conditions of 
prqof in such a ca«e should be more stringent that 
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we may not land in a region of myths of fairies. 
“Some Hypotheses/* says Bain, "consist of assump- 
tions as to the minute structure and operations of 
bodies. From the nature of the case^ these assump- 
tions can never be proved by direct means. Their 
only merit is their suitability to express the phenom- 
ena. They are Representative Fictions^ {Induc- 
tion, p. 132.) It is thus that we explain heat to be a 
form of motion or light to be the vibration ether, 
which can never be directly perceived but which 
enables us to explain satisfactorily the known phe- 
nomena of heat or light. 

It is evident from the preceding remarks that 
a hypothesis should be unconditional, it should 
not rest on another hypothesis or conjecture. 
If this be the case, it would be hard to prove a 
hypothesis, as there would then be proof behind 
proof. In fact, a hypothesis in such a case would 
simply be ‘an airy nothing^ eluding every attempt 
to test it by facts. 

A hypothesis should not be self -contradictory ; 
nor should it be in conflict with the known laws of 
Nature, When, for example, an eclipse is attributed 
to the agency of a monster (Rahu) swallowing the 
sun or moon and then again ejecting it, or rain is 
explained by reference to the agency of a huge 
elephant {Airavatas pumping and scattering water 
by means of its trunk, the mode of operation is 
altogether inconsistent with the known laws of 
nature. Nature does not reveal anywhere that 
such a vast consequence as an eclipse or rain is 
produced in the way described here by a monster 
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or an animat that^s huge and invisible attiie 
same tima Such a hypothesis, therefore, is prmti 
fade absurd. 

f 4) A hypothisU must bs adequate to account 
for the phenomena under investigation. **One of 
the most familiar instances of an inadequate 
hypothesise^ remarks Fowler, "is the theory started 
by Voltaire, there is little doubt in irony, that the 
marine jhelis found on the tops of mountains are 
Eastern species, dropped from the hats of pilgrims, 
as they returned from the Holy Land. Such a theory 
would obviously be inadequate to account (i) for 
the number of the shells, (2) for the fact that they 
are found imbedded in the rocks, (3) for their exis- 
tence far away from the tracks of pilgrims, to say 
nothing of the fact that many of these shells bear 
no resemblance to recent Eastern species, while 
none resemble them exactly.” (Induction, p. 100.) 
Likewise, if we explain the disappearance of a box 
by reference to the agency of a mosquito, the ex- 
planation is deemed unsatisfactory, as the hypoth- 
esis is quite inadequate to account for the effect. 

(5) We should not unnecessarily multiply the 
agencies required to explain the phenomena under 
inquiry. This is known as the Law of Parsimony^. 
it forbids us to assume more than what is neces- 
sary to account for a group of facts. If, for 
example, we can satisfactorily explain the mechan- 
ism of the universe by reference to a single Intelli- 
gent Principle, there is no necessity of supposing 
myriads of atoms so adjusted as to be capable of 
evolving the universe. The first two ‘Rules of 
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Philosophising’ given by Ni^on in his Principia 
imply this condition. He writes /. No 

more causes of natural things are to be admitted 
than such as are both true, and sufficient to explain 
the phenomena of those things. Rule IL Natural 
effects of the same kind are to be referred as fer as 
possible to the same causes.” (Book III.) From 
this condition of a valid hypothesis it follows that 
it should bs necessary and not gratuitous. If a 
phenomenon can be satisfactorily explained by 
existing laws, there is no necessity of a hypothesis. 

If, for example, three faculties can explain mental 
phenomena, we need not assume more. 

Briefly speaking, then, a hypothesis, to be valid, 
should be definite, verifiable, adequate, uncondi- 
tional, necessary, and consistent with the entire 
system of knowledge. 

(I) The best § 5. Proofs of a Hypothesis. The proofs 

verificatioB, pr evidences which go to establish a hypothesis 
as plausible or legitimate are the following 

(i) The best test or proof of a hypothesis is its 
verification * ; tf the consequences deduced from a 
hypothesis tally with facts, the presumption is in 

* It has been argoed by some logicians that veriBcation by an 
appeal to facts may be said to involve the fallacy of affirming the 
consequent in a hypothetical-categorical syllogism, Tbas, it may 
be argued, It is said,— 'If a man swallows prussic acid, he will die ; 
he is dead, and therefore must have swallowed the acid'. That this 
view is untenable is evident from the fact that the antecedent or 
hypothesis is not inferred to be true from the mere presence of a 
consequent or an effect, found apart from it ; on the other hand it is 
taken to be true only when the consequent or effect is found to 
follow it> If ^ or *ftor be has 

swallowed prussic acid, then we may take the hypothesis to be valid, 
snbject always, however, to further confirmation from other 
instances, Involving variation of circamstances— so as to exclude 
other possible explanations. 
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favour of its truth. Of couwe, a hypothesis may 
temporarily explain facts, which on fuller examina* 
tion may not support it. In such a case a 
hypothesis previously accepted is subsequently 
modified or rejected according to the character 
of further evidence. 

We should remember in this connection that in 
the attempt to verify a hypothesis we should be 
actuate^ by a pure regard for truth, so that we 
should never try to interpret facts in the light of a 
hypothesis but should always try to test a hypoth- 
esis by reference to facts. The opposite tendency 
is not infrequently illustrated in the speculations of 
enthusiastic thinkers disposed to defend their views 
on any topic or subject. The following illustration 
of the belief in a supernatural agency causing 
dreams bears out the truth of this remark. *The 
ancients were convinced/* writes Lecky, **that 
dreams were usually supernatural. If the dream 
was verified, this was plainly a prophecy. If the 
event was the exact opposite of what the dream 
foreshadowed, the latter was still supernatural, for 
it was a recognised principle that dreams should 
sometimes be interpreted by contraries. If the 
dream bore no relation to subsequent events, unless 
it were transformed into a fantastic allegory, it was 
still supernatural, for allegory was one of the most 
ordinary forms of revelation. If no ingenuity of 
interpretation could find a prophetic meaning in a 
dream, its supernatural character was even then 
not necessarily destroyed, for Homer said there 
was a special portal through which deceptive visions 
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passed into the mind, and the Fathers declared 
that it was one of the occupations of the dmmons to 
perpleR and bewilder us with unmeaning dreams**' 
(History of European Morals^ I, p. 385.) We should 
not in this way try to reconcile facts with our hypoth- 
esis. We should, on the other hand, estimate facts 
at their proper worth and determine the validity of 
a hypothesis by reference to them. “A simple 
absolute conflict between fact and hypothesis/* says 
Jevons, fatal to the hypothesis.” (Principles^ of 
Science, ^16) He, accordingly, lays down the 
rule that Agreement with fact is the sole and suffix 
deni test of a true hypothesis!' [Ibid., p. 510.) A 
very prominent example of veriflcation in science 
is found in tlie discovery of Neptune, which was 
previously supposed to produce perturbations in the 
movements of Uranus. ( Vide Chap. XVIII, § 8 ) 
Verificatior), however, should be construed 
liberally and not merely in the narrow sense of 
what is supported by personal observation. If 
there be recorded trustworthy evidence, it may be 
taken into account in determining the value of a 
hypothesis, Thus, the hypothesis, formed from an 
examination of Mill's treatment of Logic, that his 
aim in writing the book was to supply a method 
for social investigations, is settled beyond doubt: 
by a letter written by him to Miss Caroline Fox, in 
which he distinctly avowed that object Siiriilarly, 
if a hypothesis can strictly be deduced from a law 
already established, such deduction would amount 
to verification, since the law from which the hypoth- 
esis follows is supported by facts. 
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(2) Dedtive iMshnetf slumlA be sought to 
sho& kypothais framed in any cast is 

the only acceptable one under known- drcnm- 
stands. Such instances at once decide which 6f 
the several rival hypotheses started in any ca% !s 
really to be accepted. As Ueberweg says, “Oh6 
single circumstance, which admits of one explana* 
tion only, is more decisive than an hundred others 
which agree in all points with one’s own hypoth^ 
esis, but are equally well explained on an opposite 
hypothesis, which has originated from our opp&> 
nent’s side of the question.” {Loqic, Eng. trans., 
p. 513.) ' What is called a Crucial Instance is a 
case of this sort which at once terminates the 
conflict between contending hypotheses ; and if 
such a case is obtained by experiment, it is called 
an Expehmentiim CrocU.* - The fact of the aberra- 
tion of light, for example, is taken as a decisive 
instance supporting the Copernican, instead of 
the Ptolemaic, system of Astronomy : if the earth 
be at rest, why should tl^ere be the phenomenon 
of aberration at all ?f Similarly, the free passage 
of comets through space has disprov* d the presence 

* The expressions have been borrowed from Bacon. Latin 
or crux implies a cross which is generally used as a 6hger* 
post at the trossings of streets to indicate the right ways. A 
crucial instance or experiment is thus the fact observed or found 
by experiment which indicates the correct bypotbesig to be chosen. 
The term, as Bacon says, ^'is transferred from the crosses (or 
finger-posts) which are put ap in crossways to mark and point oat 
difierent ways,** {^tivtm Orgemum^ Bk, II, Aph. 36,) 

t Jevons writes, ^'Copernicas asserted, in opposition to the 
ancient Ptolemaic theory, that the earth moved round lheatlfi« 
and be predict^ that if ever the sense of sight cpnld be rendei^ 
saffidentiy acute arid powerful, we should see phases In’Mcrcuijr 
and Verma. GaHto with *hf« teleieupe waa tbieiii idta to veftl^ 
the prediction as regards Veaui, and subsequeoi obietvatim m 
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of the Ciystalline Spheres of the ancient asfrono* 
mers, thereby supporting the Copernican system; 
The Principle of Interference in the case of light 
likewise decides in favour of the undulatory, as 
distinguished from the corpuscular, theory of light. 
If light be due to vibrations of ether, then, when 
ethereal waves interfere with each other, there ought 
to be alternate bright and dark bands of colour, as 
the effects of the waves are heightened by addition 
or neutralized by counteraction. And Fresnel 
actually proved by experiment that the phenomena 
of interference are, as a matter of fact, product 
when two streams of light come into collision with 
each other. “Fresnel’s experiment,*’ says Edser, 
“gives decisive evidence in favour of the wave 
theory of light. That light when added to light 
should produce darkness is incomprehensible on 
any theory of the material nature of light.” {Light 
for Students, p. 323.) Jhe following experiment 
relating to variation in the rate of movement of 
light with a variation in the density of its media 
may also be regarded as crucial, deciding in favour 
of the undulatory theory. “If the undulatory 
theory be true, light must move more slowly in 
a dense refracting medium than in a rarer one 


Mercary led to a like conelosion. The discovety of the abecration 
of i^bt added a new proof, still forther strengthened by the more 
recent detertnination of the parallax of fired stars. Hooke pro* 
posed to prove the existence of the earth’s diurnal motion by 
observing the deviation of a falling body, an experiment success* 
fnUy aceompUshed by Benxenberg ; and Fottcanlt’s pendulum has 
siime furnisbvd an additional indication of the same motion, 
islikh is Indeed also apparent in the trade winds* All these are 
ptmcial iMtf ih favom of the Coperoican tbeoiy*? 
tf$€t€nc$% p. 52a*) 
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but the Newtonian theory assumed that the attrac- 
tion of the dense medium caused the particles of 
light to move more rapidly than in the rare medium. 
On this point, then, there was complete discrepancy 
between the theories, and observation was required 
to show which theory was to be preferred. Now 
by simply cutting a uniform plate of glass into two 
pieces, and slightly inclining one piece so as to 
increase; the length of the path of a ray passing 
through it, experimenters were able to show that 
light does move more slowly in glass than in air. 
More recently Fizeau and Foucault independently 
measured the velocity of light in air and in water, 
and found that the velocity is greater in air,” 
(Jevons, Principles of Science^ p. 521,) “A crucial 
experiment,” as Jevons points out, “must not 
simply confirm one theory, but must negative 
another ; it must decide a mind which is in equilib- 
rium, as Bacon says, between two equally plausi- 
ble views.*' p 519.) Thus, a crucial instance 

or experiment is a fact found by observation or 
experiment, indicating which of two rival hypoth- 
eses should be accepted, just as a finger post at 
a crossing indicates which of the two roads that 
cross each other is to be taken. 

(3) In the absence of direct verification^ the 
exclusive sufficiency of a hypothesis to account for the 
appropriate phenomenon and its attendant circum- 
stances may be accepted as a reasonable proof We 
should remember that in such a case there should 
be no other way of explaining the phenomenon 
in question^ Thus, in circumstantial evidence we 


(3) Exclusive 
sufficiency of 
a hypothesis 
to explain 
facts and con- 
comitant di- 
cumstances. 



PRINCIPLES OF LOG 1C. [BK. III., CH. 3UE. 

accept such, a proof, wh«» .^^rect. evidence is 
wanting. (Fufe - Chap. ,XX1, § ii.) Similarly:, the 
supposed cause of erratic boulders or huge blodcs 
of stone scattered over many parts of Northern 
Europe is ascertained in this way. The.composi> 
tion of . these blocks clearly shows that once they 
were pirts of hills to the northward of their 
present site. “They must, therefore, have some- 
how been detached and transported to uthere we 
now find them. How ? One old explanation is 
that they were carried by witches, or that they 
were themselves witches accidentally dropped and 
turned into stone. Any such explanation by 
supernatural means can neither be proved nor 
disproved. Some logicians would exclude such 
hypotheses altogether on the ground that they 
cannot be rendered either more or less probable by 
subsequent examination. The proper scientific 
limit, however, is not to the making of hypotheses, 
but to the proof of them. The more hypotheses 
the merrier ; only if such an agency as witchcraft 
is suggested, we should expect to find other evi- 
dence of its existence in other phenomena that 
could not otherwise be explained. Again, it has 
been suggested that the erratic boulders may have 
been transported by water. Water is so far 
a vera causa that currents are known to be capable 
of washing huge blocks to a great distance. But 
blocks transported in this way have the edges 
ivorn off by . the . friction . of their passage : and, 
besides, currents, strong enough to dislodge and 
force along for milm blocks as big as ccfttagea^cnu^ 
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have left otiier marks of thei^ pttstnce, Tto 
planatkm now received is that glaciers and icebei^s 
were the means of transport But this explana- 
tion was not accepted till multitudes of circttm^ 
stances were examined all tending to show that 
glaciers had once been present in the regions where 
the erratic blocks are found. The minute habits 
of glaciers have been studied where they still 
exist r Iv^w they slowly move down carrying frag- 
ments of rock ; how icebergs break off when they 
reach water, float off with their load, and drop it 
when they melt ; how they grind and smooth the 
surfaces of rocks over which they pass or that are 
frozen into them : how they undercut and mark 
the faces of precipices past which they move ; how 
moraines are formed at the melting ends of them, 
and 50 forth. When a district exhibits all the 
circumstances that are now observed to attend the 
action of glaciers the proof of the hypothesis that 
glaciers were once there is complete.” (Minto’s 
Lagtc, pp. 349-350) 

(4) A hypothesis must be in harmony not only with (4) ConsJ- 
facts which it undertakes to explain^ but also with i^Ju^ions. 
pacts known in other departments of Nature, The 
more a hypothesis tends towards unity, harmony, 
or consistency, the stronger is the evidence in its 
favour. Thus, a hypothesis should unite all phenom- 
ena of a class which it is required to explain, 
wbcither present, past, or future. Prediction, 
as Whcwell mentions, is one of the marks f»f a valid 
hypothesis What is described by Whewell ‘tasthe 
consiltence^finductlons Iri^th different and iepa* 
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rate classes of facts’’ is speciaily important in this 
connection. There is a greater likelihood of truth 
when "the hypothests which were assumed to 
account for one class of facts are found to explain 
another class of a different nature.” (Novum Offonon 
Renovatum, p. 95.) Thus, the evidence in favour of 
Gravity was strengthened when the terrestrial form 
was supported by the celestial. Such coincidence 
can scarcely be accidental ; it points rather to 
truth. 

The proofs of a hypothesis, then, are, briefly, 
verification, exclusion of rival hypotheses, and agree- 
ment with known laws. 

§ 6- Hypothesis and Abstraction. Dugald 
Stewart and others sometimes employ the term 
hypothesis to express an abstraction. Geometrical 
demonstration, for example, is said to be based on 
hypotheses relating to a mathematical point, line, 
etc,, which do not correspond to realities. It is 
true, no doubt, that there are certain points of 
similarity between a hypothesis and an abstraction. 
Thus, (i) both are representative in character, and 
(2) in both the actual is explained by the ideal. 
But though there are these points of community, 
yet the two differ in important respects, (i) The 
essence of hypothesis lies in the guess or conjecture 
with regard to the unknown ; but in abstraction no 
such feature is present. In the latter, we merely 
turn our attention from the concrete peculiaritbs 
of a case and direct our attention to one feature 
alone, conceived in some cases in an ideal form. 
Thus, in blinking of a mathematical Unei we over- 
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look its breadth, and in thinking of a smooth plahe^ 
we withdraw our attention from its asperity. (2) An- 
other important point in which hypothesis and 
abstraction differ is that the consequences following 
from the former agree with facts, while the results 
of abstract reasoning are of an idea! character not 
tallying with facts. The abstract reasonings em- 
ployed in the different sciences are applicable to 
facts only when the conclusions are modified by 
reference to the concrete peculiarities of a case, 
Thus, the character and functions of hypothesis 
and abstraction are not quite the same. Hypothesis, 
no doubt, involves abstraction ; but abstraction 
does not necessarily involve hypothesis. They are 
connected, but not identical. 

Related to the Method of Abstraction we have 
what is called the mathematical Method of Limits. 
A limit may be defined as an extreme case to 
which all actual cases approach without ever 
coming up to it ; fqr example, in mathematics, a 
curve may be considered as the limit of a polygon 
with its sides increased beyond number. Like- 
wise, an abstraction may be said to be the limit 
of concrete objects in the sense that it is related to 
concrete individuals as a curve to many-sided 
polygoris : what is true of the abstraction is true of 
concrete cases, the more nearly they approach the 
abstraction. It is said in this connection, 'what is 
true up to the limit is true at the limit.* The 
following remark of Whewell is Instructive in this 
connection. **The Idea of a Limit supplies a new 
mode of estatdishing mathematical truths. Thus, 
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with f^ard to the tength of any portion 
a probleni which we have jost ntentioned a eiirve 
is not made up of straight lines, and therefore we 
cinnot by means of any of the doctrines of element- 
ary geometry measure the length of any curve. 
But we may make up a figure nearly resembifng 
any curve by putting together many short tines, 
just as a polygonal building of very many sides 
may nearly resemble a circular room, -And in 
order to approach nearer and nearer to a curve, we 
may make the sides more and more small, more 
and more numerous. We may then possibly find 
some mode of measurement, some relation of these 
small lines to other lines, which is not disturbed by 
the multiplication of the sides, however far it be 
carried. And thus we may do what is equivalent 
to measuring the curve itself ; for by multiplying 
the sides we may approach more and more closely 
to the curve till no appreciable difference remains. 
The curve line is the of the polygon ; and 
in this process we proceed on the Axiom that 
“What is true up to the Limit is true at the Limit. ** ** 
{History of Scientific Ideas, Bk. 11, C. 12 .) 

§ 7. Hypotliesis and Uniformity of 
Nature. In a certain sen^e, hypothesis may be 
Slid to be at the basis of all real knowledge and 
all science If we exclude formal truth and per* 
feet induction, in which the conclusion is necea^ 
sarily implicated in the data, we find that all real 
advance in knowledge or progress in science ulti** 
mately rests on the assumption of the Uniformity 
of Nature. The Uniformity bf Nature fs, no doubts 
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% 90fne as an intuitijire {>rincipte and 
otbops, 4cie to< wide and oncontradicted ex« 
perience. (Vide Chap. XVII, § 2 and § ii.) In 
eitbei case^ however, it is viewed as an assump* 
tioii lending support to every generalization, “All 
inference,” says Jevons, “proceeds upon the assump- 
tion that riew instances will exactly resemble old 
ones in all material circumstances ; but in natural 
phei>om€y)a this is purely hypothetical, and we may 
constantly find ourselves in error* {Elementary 
Lessons in Logic^ p. 225.) And he writes with 
regard to our own sphere of existence, “It is a 
mere assumption that ths uniformity of nature 
involves the unaltered existence of our own globe. 
There is no kind of catastrophe which is too great 
or too sudden to be theoretically consistent with 
the reign of law. For all that our science can tell, 
human history may be closed in the next instant 
of tim-. The world may be dashed to pieces against 
a wandering star ; it may be involved in a nebulous 
atmosphere of hydrogen to be exploded a second 
afterwards ; it may be scorched up or dissipated into 
vapour by some great explosion in the sun ; there 
might even be within the globe itself some secret 
cause of disruption, which only needs time for its 
manifestation/’ {Principles of Scienccy p. 748.) 

Though it is true, from the human stand-point, 
that absolute certainty with regard to ^ future 
events is unattainable by man, yet we should not 
overlook the fact that there are degrees of cer- 
tainty or probability. What we call ‘certain’ 
has a high degree of probability ; and what we call 
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'probable’ has but a very weak degree of eeitainty. 
And tf hitherto no exception has been noticed to 
the law of uniformity, then far all practical pur- 
poses it may be treated as 'certain,* Moreover, 
it is highly undesirable to call this law a hypoth- 
esis, which is ordinarily applicable to our 
conjectures lying in a tentative stage. "It seems 
undesirable,” observes Mr. Read, 'to call our con- 
fidence in Nature’s uniformity an 'hypothesis' : 
it is incongruous to use the same term for our 
tentative conjectures and for our most indispen- 
sable beliefs. 'The universal postulate' is a better 
term for the principle which, in some form or 
other, every generalization takes for granted,’' 
{Logic, pp. 264-265.) 

§ 8. Hypothesis, Theory, and Fact. The 

term Tiieory has been usei by some to indicate a 
Hypothesis which has been proved t ) be true in 
innumerable instances. The line of distinction be- 
tween Theory, thus understood, and Hypothesis 
is, however, a delicate one. The proof which the 
sanguine may consider as adequate to Theory, may 
be considered by the sceptical as. rather insuffi- 
cient ; and thus what would be called a Theory 
by one would be called a hypothesis by another. 
But, beyond this doubtful application of Theory, 
there is a sense which is generally accepted : 
Theory is understood to imply a system of truths 
or laws relating t) a particular subject-matter, 
constituting the province of a definite department 
of knowledge or science {e. the atomic theory, 
theory of dew, theories of light and beat), ' 
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The tam ‘Fact* comes from Latin 'factum,' fm- 
pl)n[ng what has been done* ‘Fact' thus signifies 
what has been done or what has happened, ‘Fact/ 
accordingly, covers all those presentations which 
are immediately known and whose truth, there- 
fore, can never be questioned. { Vide Chap. I, § i 
and § 9^ Theory, on the other hand, comes within 
the province of inferential knowledge— what is 
legitim^ely thought out to explain a class of facts. 
Again, as intuitive knowledge is restricted to the 
concrete and individual, ‘facts’ are supposed to be 
essentially concrete and individual ; and, as in- 
ference has to do mainly with general truth, we 
find theory is often used in the sense of a system 
of such truths. In some cases, however, the term 
‘Fact* is applied to a law or general truths when it 
is proved beyond dispute when we speak of 
the ‘fact’ of gravitation or of the mortality of 
man). In such cases the term ‘Fact’ is extended 
to cover general truths simply because these 
approach the certainty of individual instances or 
concrete cases. ‘Fact’ in this sense means what is 
objectively true or certain. Whewell observes in 
this connection, “At any one of the steps of Induc- 
tion, the Inductive proposition is a Theory with 
regard to the Facts which it includes, while it is to 
be looked upon as a Fact with respect to the higher 
generalizations in which it is included. In any 
other sense, the opposition of Fact and Theory is 
untenable and leads to endless perplexity and 
debate. Is it a " Fact or a Theory that the planet 
Mars revplves in an Ellipse about the Sun ?. To 
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Kepler, employed in endeavouring^ to comlMne vthe 
separate observations by the conceptfon of an 
Ellip^, it is a Theory ; to Newton engaged in 
inferring the Uw of force from a knowledge of the 
elliptical motion, it is a Fact There are no special 
attributes of Theory and Fact which distinguish 
them from one another. Facts are phenomena 
apptehended by the aid of conceptions and 
mental acts, as Theories also are We commonly 
call our observations Facts^ when we apply, with* 
out effort or consci usness, conceptions perfectly 
familiar to us ; while we speak of Theories, when 
we have previously contemplated the Facts and 
the connecting Conception separately, and have 
made the connection by a conscious mental act. 
The real difference is a difference of reUtion ; as 
the same proposition in a demonstration is the 
premise of one S}^Ilogism and the conclusion in 
another;— as the same person is a father and a 
son ” {Novum Organon Renovatum, p, 1 16 .) 
Thus, there is no fundamental separation between 
facts and theories. What we call facts are but 
results of previous investigation and theorizing 
as well as the starting-point for fresh inquiry and 
hypotheses. There is, accordingly, a continuity 
between facts and theories, they being but differ- 
ent stages of the Inductive process : theories when 
proved and generally accepted coming to be known 
as facts, and facts when carefully examined revealing 
their theoretical basis. This relative difference 
is, iherefote, due to the circumstaftce that lower 
generality, in relation to a higher, is viewed as a 
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datum or fact, whose certainty goes to establish 
the truth of the latter. This is practically admit- 
ted by Whewell himself when he says that “we 
speak of Theories when we have previously con- 
templated the facts and the connecting conception 
separately and have made the connection by a 
conscious mental act.” The conscious effort be- 
trays the inferential process by which we pass 
from what is relatively certain to what is merely 
proved by it. 

§ 9. Uses of Hypotheses. The uses of 
hypotheses are indeed various and manifold. If 
the distinctive endowment of man is to think and 
reason, if his natural tendenev is to penetrate the 
mysteries of nature, to unify facts, and to explain 
them, then the formation of hypotheses becomes 
inevitable and their application unlimited. Thus, 
there is no sphere — whether of theory or practice, 
of religion, art, or science — where there is no room 
for hypotheses. In discovering the laws of nature 
or maturing a scheme of safety, in representing 
gods or supernatural agencies as the originators 
of natural processes, or in referring to the ideals of 
beauty or moral perfection to account for the 
facts of our aesthetic or moral life, we have to do 
with hypotheses more or less. The uses of hypoth- 
eses in any sphere are found to be threefold : — 

(2) A hypothesis systematizes or tends to 
unify knowledge. We bring together objects or 
phenomena under general notions or laws only by 
means of prior abstractions or hypotheses subse- 
quently verified or proved by facts. A hypothesis 
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‘colligates’ or binds together facts, which otherwise 
seem detached and inexplicable. And the more 
we advance from the concrete to the abstract 
sciences, the greater the need we feel for hypoth- 
eses, until we come to metaphysics (which may 
be regarded as the highest or final science) in 
which their range is very great. To form a theory 
of the universe — whether atomic or dynamic^ 
materialistic or spiritualistic, substantialistic or 
phenomenalistic, monistic or pluralistic— we must 
have recourse to a comprehensive hypothesis 
which may serve as a key to unlock its secrets. 

(2) A hypothesis thus ultimately lies at the 
root of all explanation. To explain a fact is, as 
we shall see, to assimilate it or discover its cause. 
{Vide Chap. XXIV, § i and § 2.) And every form 
of explanation rests either on known laws (which, 
as we have seen, are finally due to hypotheses) or 
on hypothetical agencies or relations believed to 
render a satisfactory account of the phenomena 
under investigation. To satisfy our curiosity, we 
pry into the secrets of Nature ; and by a stretch 
of the imagination we try to discover what is cal- 
culated to remove our doubt or perplexity. 

(3) A hypothesis, as a tentative conception, 
guides our inductive inquiry by the selection of 
instances and regulation of experiments which arc 
likely to put it to the test. Inductive investiga- 
tion is not a random procedure, but a well regu- 
lated course, controlled by the dominant idea of a 
hypothesis, which determines the line of observa- 
tion and experiment. No doubt, if facts do not 
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bear out a hypothesis, we reject it altogether or 
modify it in the light of fresh experience ; and in 
that case the new hypothesis in its turn similarly 
controls our observation and experiment. In this 
way we proceed until we hit upon the right hypoth- 
esis consistent with facts. It has, accordingly, 
been said that the process of Induction may be 
likened to a Disjunctive Syllogism, where the 
conclusion is reached by the successive elimination 
of all the alternatives but one. This remark, how- 
ever, is not strictly true, since all the possible hy- 
potheses are not always formed at the outset in 
the form of disjunctive members. Usually, a 
new hypothesis is forged as an old one is rejected ; 
and at times the seemingly new is but a modifica- 
tion of the old, as suggested by wider experience 
and deeper insight. In this way, the inductive 
procedure is always controlled by one hypothesis 
or another which guides our inquiry. 

It may be mentioned in this connection that, 
though extravagant hypotheses, involving more 
or less uncontrolled exercise of imagination, are to 
be condemned, yet hypotheses which are of the 
form of rational conjectures, due to a regulated 
exercise of imagination, must be allowed. It is 
better to start somewhere than to be at a stand- 
still through undue care and reflectiveness. Herein 
lies the importance of what are known as working 
and descriptive hypotheses. A working hypothesis 
is one which is provisionally adopted with some 
evidence in its favour to account for a class of 
phenomena, and it serves as a guide to inquiry in 
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a certain direction.^ It is a plausible starting- 
point for investigation and we try to see by fur- 
ther observation and experiment how it would work. 
To discover, for example, the cause of indigestion 
in any case, we may begin with the supposition of 
a particular article of food apparently producing it 
as its cause ; but when it is found on further exam- 
ination that the same kind of food under similar 
circumstances does not produce indigesfion, we 
may vary our supposition and ima>^ine the cause 
as excess in eating or drinking. If this in its turn 
be found afterwards to be false, we may form some 
other hypothesis, until we hit upon the right one, 
adequately supported by facts. A working hypoth- 
esis is thus subject to revision, modification, or 
even rejection in the light of subsequent investi- 
gation or experience. ‘Tn later years,” observ^es 
Jcvons, ^‘Professor Huxley has strongly insisted 
upon the value of hypothesis. When he advo- 
cates the use of ‘working hypotheses’, he means 
no doubt that any hypothesis is better than none 
and that we cannot avoid being guided in our 
observations by some hypothesis or other.” {Prin- 
ciples of Science^ p. 509.) Thus, the Ptolemaic 
theory of astronomy, the Cartesian tlieory of 
vortices, and the corpuscular theory of light were 
working hypotheses which prepared the way for 
the later Copernican theory of astronomy, the 
Newtonian theory of gravitation, and the undula- 

* A hypothesis is viewed as simply provisional when it is merely 
started to account for a particular class of facts ; and so long as it 
is partially or msaihciently proved, it is regarded only as a ‘working 
hypothesis.’ 
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tory theory of light A working hypothesis, even 
when disproved, may be retained for more clearly 
explaining a certain class of facts. In optics, for 
example, “the so-called corpuscular theory of 
light is still used with advantage as a convenient 
means of summarising the laws of reflection and 
refraction ** (Merz, History of European Thought 
in the Nineteenth Century^ I, p. 422.) 

A destriptive hypothesis is merely an attempt a ‘descriptive 

to group together facts by analogy when their Jjj^cates an 

definite character is not precisely known or attempt to 

. . express the 

cannot otherwise be expressed. It is, in the character of 

language of Bain, ‘a representative fiction’ to render factslby^a 

intelligible by means of a suitable conception what 

might otherwise remain obscure “There are hypoth- exact nature 

eses,” says Jevons, “which we may call descriptive Iteiy^known-, 

and which serve for little else than to 

furnish convenient names. When a phenomenon 

is of an unusual kind, we cannot even speak of it 

without using some analogy. Every word implies 

some resemblance between the thing to which it is 

applied, and some other thing, which fixes the 

meaning of the word. If we are to speak of what 

constitutes electricity, we must search for the 

nearest analogy, and, as electricity is characterised 

by the rapidity and facility of its movements, the 

notion of a fluid of a very subtle character presents 

itself as appropriate. There is the single-fluid 

and the double-fluid theory of electricity, and a 

great deal of discussion has b en uselessly spent 

upon them. The fact is, that if these theories be 

understood as more than convenient thodes of 
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describing the phenomena, they are altogether 
invalid. The analogy extends only to the rapidity 
of motion, or rather the fact that a phenomenon 
occurs successively at different points of the body. 
The so-called electric fluid adds nothing to the 
weight of the conductor, and t > suppose that it 
really consists of particles of matter is even more 
absurd than to reinstate the corpuscular theory of 
light. A far closer analogy exists bstweeit electri- 
city and light undulations, which are about equally 
rapid in propagation. We shall probably continue 
for a long time to talk of the electric fluids but there 
can be no doubt that this expression represents 
merely a phase of molecular motion, a wave of 
disturbance. The invalidity of these fluid theories 
is shown moreover in the fact that they have not 
led to the invention of a single new experiment.” 
{Principles of Science^ pp. 522-523,) Of a like 
character are the expressions ‘vital force,* ‘resisting 
medium/ or that 'heat is a form of motion.’ “That 
Heat consists of motions of the atoms can never be 
directly shown ; but if the supposition is in con- 
sistency with all the appearances, and if it helps us 
to connect the appearances together in a general 
statement, it serves an important intellectual func- 
tion.” (Bain, Induction, p. 132.) 

Though hypothesis is essentially explanatory 
in character, since its aim always is to explain a 
particular class of phenomena, yet a distinction 
has at times been drawn between explanatory and 
descriptive hypotheses by reference to their predom- 
inant feature. ( Vide Chap, XXV, § 2.) Thus, 
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hypotheses about causes or agents are said to be and 
exphmtofy^ as they really explain how an event Hyp<Sheses. 
happens or a thing is produced, while hypotheses 
about laws are viewed as descriptive^ as they rather 
indicate (often with mathematical precision) the 
ways of happening, — though, no doubt, these also 
ultimately help us to understand how events take 
place, involving a reference to some agent or cause. 

"'Every Jiypothesis of cause^ i e,y every supposition 
of some definite antecedent (or group of antece- 
dents) as being the real, actual cause of the 
phenomenon in question,” writes Prof. Coffey, “is 
necessarily explanatory : it offers — provisionally — 
an explanation of the phenomenon. Hypotheses of 
lawy on the other hand, in so far as they merely 
describe with mathematical exactness the manner 
in which phenomena occur, are rather descriptive 
than explanatory ; but nevertheless, inasmuch 
as a correct quantitative estimate of those changes 
or activities suggests or reveals to us, at least 
partially, the nature of their causes and of the 
laws according to which these causes interact — 
for "operari sequitur esscy* — and inasmuch as 
hypotheses of law thus inevitably suggest hypoth- 
eses of cause, the former as well as the latter 
have some claim to be called hypotheses in the 
stricter sense, i.e^y explanatory hypotheses^ [Science 
of LogiCy II, pp. 125-126.) 

It is clear from the preceding remarks that all 
laws and theories are but hypotheses verified or 
established by positive proof. Induction, as we All laws and 
have tried to show, can never proceed without 
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hypothesis ; and the great defect of Mill’s Systeoi 
of Logic is that it overlooks this important truth. 
He imagines that his Canons or Methods are 
directly applicable to the masses of facts brought 
before us by circumstances, without being led by 
any guiding hypothesis. But evidently the Canons 
can seldom be thus applied, so that facts fortui- 
tously supplied by experience can never be made 
to disclose uniform laws. “Mill ” as Jevons points 
out, ‘’would have been saved from much confusion 
of thought had he not failed to observe that the 
inverse use of deduction constitutes induction.” 
{Pfinciples of Science, p. 509.) [ Vide Chap. XV, § 8.] 
The very possibility of the employment of the 
Inductive Methods rt quires that there should be a 
preliminary scientific arrangement of facts deter- 
mined by a prior guess or conjecture. This 
evidently leads us to prepare materials as we wish 
to examine them. To reach an inductive generaliza- 
tion, therefore, we must previously frame a provision- 
al h)pothesis which is believed as capable of 
explaining the facts engaging our attention and 
so capable of regulating our research. This hypo- 
thetical agent we try to conceive by reference to 
familiar analogous facts and accordingly give it a 
descriptive name. If it succeeds for the time 
being in explaining the fads it is required to 
explain, it is accepted as a working hypothesis. 
If, however, in an attempt at verification we find 
the hypothesis defective or unsuitable, we improve 
upon it by suitable modifications or qualifications. 
In that case the working hypothesis is gradually 



HYPOTHESES. 


185 


§ XO.] 

shciped into perfection or finally rejected by fresh 
attempts at verification in other instances. When 
a formulated hypothesis is in this way found to 
be self-consistent^ capable of explaining the 
appropriate facts as well as analogous cases and 
also of predicting future events, it is regarded as 
a legithnate hypothesis ; and when such a hypothesis 
stands the test of the Inductive Canons and is 
thus proved beyond doubt, it may be regarded as 
an Induction Proper or a Law of Nature, It should 
not be forgotten, however, that sometimes such 
laws or inductive truths may also be established 
by rigorous deduction from liigher laws. We see, 
then, that a hypothesis must pass through the 
stages — (1} Provisional, (2) Working, (3) Legitimate, 
and (4) Valid, before we can get a truly inductive 
generalization. The successive stages indicate hut 
grades of probability according to the degree of 
evidence forthcoming. 

§ 10 Exercises. 

1. Define a Hypothesis, and analyse the conditions on 
which its value depends. What are the circumstances favour- 
able to Discovery ? 

Suppose that on returning home you find one of the 
panes of your window broken : show how you would apply 
the method of Hypotheses in this case. 

2. What different kinds of Hypotheses are there } Give 
examples. What are Representative Ficiions ? 

3. Discuss the connection between Hypothesis and In- 
duction ; and show, by means of an example, what consti- 
tutes the complete verification of a Hypothesis. 

4. Explain how Hypotheses contribute to scientific dis- 
covery! citing instances. How would you reconcile the 
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remark of Newton —'Hypotheses non fingo* — with the 
scientific importance of Hypotheses? 

5. Explain the function of Hypothesis in Induction. 
What are the accepted tests for determinins: the validity of 
a hypothesis ? What exactly has Elimination to do with 
the proof of a hypothesis? 

6. Wherein does a valid Induction differ from a legiti- 
mate Hypothesis ? What is the relation of Hypothesis to 
Explanation ? 

7. Distinguish Hypothesis from Theory. Show, by a 
corcrete example, how far the imagination, and how far the 
reason, enter into the construction of a workable Hypothesis. 

8. ‘‘Every hypothesis is an attempt at explanation, every 
established theory is an explanation of greater or less scope.” 
Explain and illustrate the remark. 

9. In what classes of ways are Hypotheses suggested ? 
Are there rules for their formation? 

10 Distinguish between a working hyp thesis and an 
established hypothesis. What are descriptive hypotheses ? 

11. What do you understand by a Crucial L '.^ar ai. 
a Crucial Experiment ? What is a 'vera causa’? I ustrat'i 
your answer by examples. 

12. Distinguish between Theory and Fact and indif'ate 
their relation 10 Hypotheses. 

13. Explain and illustrate the relation of Hypothesis to 
Abstraction. Examine the view of Dugald Stewart that the 
reasonings of geometry are built on hypotheses. 

14 Does the Uniformity of Nature rest on H^'oothesis? 
Examine the remark of J« vous, '‘All certainty of inference is 
relative and hypothetical ” 

15. It is a common Hypothesis in Bengal that Railway 
embankments are causes (proximate or remote) of malarial 
fever : what logical processes would be required to prove or 
refute this Hypothesis? 
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Deduction jn Induction. 


1 1. Forms of Deduction. The application 
of the Inductive Canons becomes precarious and 
"difficult either (i) when the effects of several 
•causes t>lend in one homogeneous whole or (2) 
when one and the same effect is produced by 
diverse causes, The«e two difficulties are met by 
(l) the Deductive Method and (2) the Theory of 
Probability or the Doctrine of Chance. Both 
these difficulties are solved to a great extent by the 
former, while the latter is often successful in the 
case of a plurality of causes. VVe shall, accordingly, 
confine our attention in this Chapter to the expos!- 
t'an of the principles of D'eduction as employed in 
Induction. 

Deduction is illustrated in two principal forms:— 
(1) The one form is comparatively simple, in wliich 
we merely extend the application of a law or 
principle to a concrete case. When, for example, 
we know that ‘All men are mortal’ or ‘All material 
bodif-s gravitate’, we may apply the law to the 
particular case of ‘John’ or ‘table’ and thus conclude 
■'ohn is mortal’ or ‘Tables are heavy’. This form of 
Deduction we have already considered in Book II. 
Induction, as involving the application of a hypoth- 
esis to concrete cases with a view to its verifica- 
tion, may also be said to illustrate this form of 
Deduction. *-^ 2 ) The other form is comparatively 
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complex involving the deduction of a complex 
result from the co-operation of several agents. 
For example, writing in any case is determined 
by several factors, such as, the pen, paper, ink, 
mind, and hand. Similarly, when a boat goes 
down a stream, the effect may be due to several 
causes, such as the current of water, wind, rowing, 
and towing. VVe shall consider this complex form 
of Deduction in this Chapter. In this method 
we are supposed to be alread}^ aware (either by 
previous inductions or by legitimate hypotheses) 
of the different agents and their modes of opera- 
tion, which may possibly bring about the complex 
effect we are trying to explain. We then suppose 
a particular combination of tbe'^e as capable of 
producing the effect in que.stion and calculate the 
result accordingly. If this deduction agrees with 
fac^, we believe in our explanation ; otherwise we 
are led to begin afresh with some new agents, laws, 
or combinations. Thus, this Deductive Method 
may be said to consist mainly of three stages, 
(/) Preliminary Ascertainment of Premises, ie., 
general laws already arrived at by Induction or as 
a legitimate hypothesis : th-se are at first 
assumed ;(/f) Ratiocination, deductively deriv- 
ing consequences from the universal premises or 
general laws from which the start was made ; 
and (Hi) Verification^ i,e., subsequent verification 
of these consequences by reference to actual facts 
with the help of observation and experiment 
g 2. Conditions of Deduction. The condi- 
tions of Deduction as employed in Induction are : — 
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(1) The presence of several agents or causes 
^vhich bring about a complex effect. 

(2) The laws of operation of these agents or 
capes. 

; (3) The circumstances under which the several 
causes give rise to the complex effect. 

(4) Calculation of the result by reference to the 
agents and the laws of their operati6n, as in the 
case of the parallelogram of forces. 

, (5) Verification, or comparison of the calculated 
result with the observed effect. 

These conditions of the Deductive Method have 
generally been compressed into three points — (l) 
the agents and laws of their operation, (2) com- 
putation, and (3) verification. 

Verification, it should be remembered, is an 
important factor of the Deductive Method. If the 
deductive result be not in harmony with actual 
facts, then we are necessarily led to begin our in- 
quiry anew. In the case of any discrepancy 
between the calculated and the observed result, 
we suppose that there is error somewhere in the 
above steps. And if the calculation as well as the 
circumstances under which the agents operate, be 
correctly determined, then we are led to frame 
fresh hypotheses with regard to the agents or their 
laws : we suppose that either some causes have 
been excluded or some factors have been included 
which do not really operate at the time ; or we 
are led to think that the laws of the operation 
of these agents are different, wholly or partly, 
from what we have taken them to be. We 
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proceed in this tentative way until we find that the, 
calculated result tallies with the observed facts. 

It should be noted in this connectien that the 
Deductive Method is mainly applicable to the cases 
described by Mill as the homogeneous intermixture 
of effects, as distinguished from the heteropathic 
intermixture, to which the Inductive Methods may 
be applied. {Vide Chapter XVII, § 5 and § 7.) The 
Deductive Method is thus practically confined to 
mechanical or physical phenomena, as distinguished 
from the chemical or biological which may, to a 
great extent, be explained by the Inductive 
Canons. (Vide Chap. XVIII, § 2.) 

55 3. Forma of Deduction in Induction. 
Though the Deductive Method, as employed in 
Inductive inquiry, involves the above steps as a 
rule, yet we find that these ^teps are not always 
involved in the order in which tliey have been 
mentioned above ; and sometimes the last step, 
namely, verification, may be wanting altogether. 
There are thus three forms of Deduction known 
as — (i) The Direct Deductive Method, (2) the 
Inverse Deductive Method, and (3) the Geometric 
Method. 

(1) The Direct Deductive Method is illustrated 
when we ariive at a result by computation, as indi- 
cated above, and then test it by verification. This 
method is generally employed in Physics and 
Mechanics ; and hence the method has sometimes 
been described as the ‘Physical Method.’ (a) When, 
for example, in Astronomy we determine by cal- 
culation the path of a planet by reference to the 
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constituent forces which keep it in its path and 
then test the result by observation, this form of 
deduction is illustrated, (d) This method explains 
similarly the rise of water in the common pump. 
Water can be pumped to the height of 33ft. at the 
seadevel and to less and less heights as we proceed 
to higher and higher altitudes above the sea'level. 
We find that the weight of the column of water 
raised in^a pump is equal to the atmospheric 
pressure outside the pump in every case. It is 
this pressure which pushes the water up in the 
pump owing to vacuum in it. This follows at 
once from the laws governing the movement of 
liquids : as a liquid transmits pressure equally in all 
directions and as the pressure of air outside the 
pump is not counteracted by a similar pressure 
inside the pump, owing to vacuum in it, water is 
necessarily forced upwards in the pump, until the 
weight of the column of water in it equals the 
atmospheric pressure outside, (c By this method 
we likewise determine the path of a' projectile, 
when we take into account its initial velocity, the 
resistance of the air, and the force of gravity, to 
ascertain their resultant. 

(2) The Inverse Deductive Method is illustra- 
ted when we first observe a complex effect and 
then try to account for it by the Deductive Method. 
This method is frequently employed in History 
and Sociology. Hence the method is sometimes 
known as the ‘Historical Method’, Here verifica- 
tion does not follow compulation ; but computation 
follows observation and empirical generalization. 
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VVe first generalize by conjecture from the observa- 
tion of facts and then try to test our generalization 
by deducing it from general laws. Whenever, 
by reason of the complexity of a situation, it 
is difficult for us definitely to ascertain the 
numerous agencies at work, then we have recourse 
to this method as the more convenient one : we 
find it more easy to notice the result as it actually 
takes place, and then to theorize about the possible 
causes and draw a conclusion therefrom ’ and see 
whether the c onclusion agrees with the ob-'Crved 
fact or not. It is in this way that we try to account 
for tlie American War of Independence or the 
Fiench Revolution by reference to its causes, or 
we venture to explain the rise f>r fall of the Roman 
or the Moghul Empire by reference to its condi- 
tions. 

(3) The Geometrical Method is illustrated 
when there is no necessity for verification. When, 
for example, we have to do with facts relating to 
space and time, we can safely deduce a conclusion 
without any necessity for verification. There being 
no possible counteracting agencies, the calculated 
result may be accepted as true • and no need is felt 
for verification. This method is illustrated wl'ien 
complex results are deduced in Pure Mathematics 
or when abstract conclusions aie drawn in Politics 
or Economics from the so-called ‘Rights of Man’ 
or the ‘Laws of Demand and Supply.’ To defend 
Democracy or Oligarchy, for example, merely by 
reference to the ideal ‘Interests of Classes' or to 
plead for ‘Free Trade' or ‘Protection’ by reference 
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to the abstract interests of communities in general 
is to employ this method, as the conclusions are 
then based, not on an actual estimate of facts in 
any particular case, but on a theoretic estimate of 
abstract conditions. 


Though generally the above forms of the 
Deductive Method are restricted in their sphere 
of inquiry, yet we find that, as a matter of fact, 
no such restriction is possible. The Direct 
Method, though generally restricted to the 
explanation of physical phenomena, may some- 
times be applied to the study of historical facts ; 
and the Inverse Method may sometimes be applied 
to the study of physical phenomena. We find, 
for example, that the laws of Keplar were first 
determined empirically before they were deduced 
from the universal law of gravitation. Here, 
then, observation and generalization preceded the 
application of the Deductive Method. We like- 
wise find that the Geometrical Method also is 
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sometimes applied to phenomena other than 
those relating to space and time. We find, for 
example, the tendency among some politicians 
simply to deduce consequences from abstract politi- 
cal principles and not to appeal to experience for 
verification. The opposite tendency is sometimes 
found when politicians are content only with obser- 
vation and empirical generalizations, which are not 
confirmed by deductive calculation. 

§4. laduction Aided by Deduction, a fact is 
The full force of scientific method, as Bain established^ 
observes, is illustrated when Deduction is brought 


N. 13. 
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Theory of Probability or Elimimatiqn 
, OF Chance. 

§ 1. Necessity of Probability in Indue- 
tioH. The second difficulty in applying the Induc- 
tive Canons is felt in the, case of plurality of causes. 
Without examining here the validity of th^ hypoth- 
esis of the plurality of causes, we may assume it 
as it is advocated by Mill and Bain, specially as, 
owing to our imperfect observation or knowledge; 
it is not always possible for us to discover exact 
correspondence between cause and effect. If one 
and the same effect be apparently produced some- 
times by one cause and sometimes by another, 
then it is hard to determine, by the employment of 
the inductive Canons, the causal link in such a 
case. In such cases we can, however, determine 
with a certain degree of exactitude the causal con- 
nection by the employment of the Theory of Prob- 
ability or Chance. If, for example, an effect X 
may be produced by either A or B, then we try 
to determine by the doctrine of chance whether the 
presumption in favour of A is greater than that in 
favour of B : we calculate by the doctrine of chance 
how often A and X are likely to go together, if due 
only to accident If we find the connection to 
be more frequent, then we naturally suppose that 
the relation is not merely casual but that there is 
a causal link between the two. (Videos) We 
should, accordingly, confine our attention in this 
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Chapter to the study of the Theory of Probability, 
so far as it bears on the inductive determination 
of causes. 

The scientific conception of the universe really 
leaves very little room for accident or chance. 
Properly speaking, every phenomenon or occur- 
rence is determined by its cause or conditions, 
proximate and remote, known and unknown. As, 
however, •there are limits to human knowledge, we 
cannot expect to discover or to know the causes 
of all phenomena or coincidences. Thus, there is 
room for chance or probability. In fact, Chance is 
taken by Mill as implying a coincidence which does 
not afford any ground for establishing uniformity, 

Prpbability has been used in two different 
senses : (i) popularly it implies a greater likelihood 
for than against an event ; (2) scientifically, how- 
ever, it refers to any situation below certainty and 
above impossibility. Probability has to do with 
approximate generalizations ; and, when such 
generalizations are reduced to statistics, the calcu- 
lation of probability becomes more definite — at 
least with regard to ihe average number of cases. 
No doubt, probability has also been applied to in- 
dividual instances, but with no greater certainty. 
(F/rfle § 3.) As Bain remarks, “When a sufficiently 
extended series of observations shows a fixed pro- 
portion in the relative occurrence of events, this 
proportion is called the probability of the occur- 
rence of any single event : which, however, is a 
fiction meaning only the certainty of the propor- 
tion, or average, on the whole,” (Induction^ p. 91.) 
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$ 2. Inference, Chanoet and Probabil- 
ity. '‘All inference,” says Jevons, “is relative and 
hypothetical.'* {Elementary Lessons in Logic^ p. 
225.) The remark is, no doubt, true to a certain 
extent, We have seen that induction proper, in- 
volving a reference to the unknown — the distant 
and the future,— is more or less uncertain or hypo- 
thetical. ( Vide Chap. XIX, § 6.) If, for example. 
Nature be not always found to be uniform in all 
respects, then what is taken to be true here and 
now may not be true elsewhere and hereafter. 
Similarly, the material validity of a syllogistic con- 
clusion depends on that of the premises. If the 
premises be uncertain, the conclusion must be so 
too. If, therefore, all universal propositions be un- 
certain, the conclusion must always be probable ; 
and, in this sense, the dictum of Bishop Butler 
that ‘probability is the very guide of life* is true. 
From this stand-point we have to do with probabil- 
ity in every case ; the question in any particular 
instance being to determine its degree. If we adopt 
this position, then the terms ‘sure* and ‘certain,* 
and all analogous expressions, will have to be 
erased from language. A little reflection shows, 
however, that when we use these expressions we 
mean only such certainty as we, with our imperfect 
faculties, can possibly attain, and not the degree of 
certainty which an Absolute Being alone can pos- 
sess. Thus, truths which are based on the laws of 
thought and countenanced by the unvarying order 
of things are taken by us as certain, and not as prob- 
able, If these justify universal propositions, we ac- 
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ce^t them as true. Wheni on the other hand^ facts 
do not warrant universal propositions, we are in 
doubt about our inference in any case» and the 
degree of doubt is determined by the balance of 
evidence furnished by facts. 

It is this doubt which generally lies at the 
bottom of what are called approximate generaliza^ 
tions or particular propositions and gives rise to 
probability. As, however, a condition of doubt 
or uncertainty is one of perplexity, we often try 
to avoid it by aiming at universal truths yielding 
certain conclusions. And so we try to render even 
approximate generalizations precise that they may, 
within a certain sphere, be treated as universal 
propositions, yielding definite results. We iry to 
attain our end in two principal ways 

(1) We may ascertain exactly the exceptions 
to a rule, which is viewed as indefinite because the 
exceptions are not known. Thus, instead of being 
content with the indefinite truth ‘Some metals are 
solid’ (which justifies only a probable conclusion 
in any case), we determine precisely that ‘AH 
tnetals except mercury are solid,’ which justifies 
a certain conclusion on any occasion. It is in this 
way that the rules of Grammar and the laws of a 
State are made general by a separate specification 
of their exceptions. 

(2) Generalizations, which seem to be approxi- 
mate, owing to our ignorance of the exact circum* 
Stances in which they are always true, may turn 
out to be universal when these circumstances are 
discovered and mentioned as defining the precise 
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sphere of their application. Thus, instead of b^ing 
satisfied with the vague proposition ‘ Some kinds 
of fever are cured by quinine* (which is often practic- 
ally useless), we try to be more precise and say 
‘ Chronic ague is cured by quinine,* which is of 
great practical value. Similarly, instead of holding 
* absolute monarchs generally abuse their power,’ 
we maintain that ‘An absolute sovereign will abuse 
his power, unless his position makes him dependent 
on the good opinion of his subjects, or unless he 
is exceptionally good and firm or is guided by 
ministers who are so.* 
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When, however, we fail to reach a universal 
proposition in any way, we are content with as 
much certainty as attainable; and we try by means 
of statistics to arrive at an objective estimate of 
probability. Probability, as we have said, is con- 
nected with doubt or uncertainty. And, as such 
uncertainty is due rather to our estimate of facts 
than to the facts themselves, probability has been 
regarded by some as purely subjective, without 
any objective validity. Though, it is urged, all 
natural events may be the outcome of necessity, yet 
our ignorance of the conditions of their production 
gives them an aspect of contingency.* It may be 
said, however, that contingency or uncertainty 
rests not merely on the degree of subjective con- 
viction but also on the imperfect estimate of 
facts : so long as all the circumstances are not 
taken into account, the few, which are considered, 


* The student may coosalt in this connection The JSUmenis 
^ Merals, Chap. XX, $ a 
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justify only an approximate generalization.* And 
the more we have access into the secrets of Nature, 
the more correctly do we discover the numerous 
conditions or circumstances yieldinof a definite 
result. Herein we find the distinction between 
Chance and Probability. Chance is simply due to Distinction 
our ignorance ; and, so long as we do not know chancTand 
the circumstances which bring about a phenomenon, Probability, 
we attribute it to mere chance or accident.f Thus, 
we attribute the success of an enterprise to chance 
when its conditions are not known, as, in olden 
times, an eclipse of the sun or moon was 
deemed accidental owing to an imperfect knowledge 


* Even if the ‘few’ circumstances, which are taken into account, 
be the same always, they would yield one uniform result ; but, as a 
matter of fact, they are taken in varying combinations and thus they 
give rise to variable results, with some preponderance in favour of 
one owing to the predominant influence of some of the factors pre- 
sent in all the cases. Fur example, when we try lo ascertain the 
probable effect of education on individuals, education itself involves 
various factors and diverse forms and individuals likewise have 
multifarious traits, due to native endowment, heredity, environment, 
etc. And these factors taken in different combinations would no 
doubt give rise to different results, though there may be some 
general agreement in many casts owing to the influence of some 
common factors affording room for the calculation of probability. 
It is, therefore, the study of mixed cases which lends support to 
the doctrine of probability, while an examination of pure cases or 
exactly the same combination of factors would justify only an induc- 
tive generalization. 

t Jevons writes — ‘’Chance cannot b^ the subject of the theory, 
because there is really no such thing as chance, regarded as pro- 
ducing and governing events. The word chance signifies fallings 
and the notion of falling is continually used as a simile to express 
aneertainty, because we can seldom predict how a die. a coin, or 
a leaf will fall, or when a ballet will hit the maik. But everyone 
sees, after a little reflection, that it is in oat knowledge the 
defidency lies, not in the certainty of nature's laws. There is no 
doubt in lightning ab to the point it shall strike ; in the greatest 
storm there is nothing capricious ; not a grain of sand lies upon the 
beach, but infinite knowledge would account for its lying there ; 
and l^e course of every falling leaf is guided by the principles of 
mechanics which rule the motions of the heavenly bodies". 
( Prtncipks Scimctt p. 198.^ 
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and minor name than mere hypothesis elsewhere.** {Logic of 
Chance, p. 127.) The computation of probability 
The complex occupies a very prominent place in the logic of life, 
often require most of its issues are determined by such com- 
princfple°^ of* putation. Whether, for example, a nation or party, 
probability. engaged in conflict, would be victorious or not, 
whether an individual should adopt this or that 
profession, whether a patient suffering from a disease 
would recover or die, whether an alliance would be 
advantageous or injurious can be settled only by 
an estimate of probabilities. “The whole life of 
man,** observes Buckminister, “is a perpetual com- 
parison of evidence and balancing of probabilities,** 
The It should be borne in mind in this connection 

d pXbimy ^ computation of probability is true only with 
are true only regard to the average number of instances, individ- 

of the average , , . T . . 

number of ual cases bemg always more or less uncertain, 
cases. When we study a large number of instances of 

any phenomenon, say a d’sease like cholera, we 
find that a certain proportion of cases is fatal ; and 
the more extended our observation, the less does 
the proportion fluctuate. This proportion indicates 
the average number of cases true on the whole. 
Though this proportion is also employed to deter*- 
mine the probability of a single event, yet, as a 
matter of fact, it is as uncertain as ever. When, 
for example, knowing the average proportion of 
fatal to non-fatal cases of cholera to be, say, 4: i, 
we say with regard to a particular patient, suffering 
from cholera, that the chance of his recovery is i : 4, 
we evidently employ a fiction, for the chance of 
his recovery is as uncertain as ever, whether we 
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judge the case by the proportion or not. All that 
we can say is that, in the long run, the average 
number of recoveries in the case of cholera is indi- 
cated by the proportion i : 4. ‘‘Unless we act upon 
the gross or total, we gain nothing by taking into 
account the numerical probabilities with a view to 
a single instance.” (Bain, Induction^ p. 91.) 

The explanation of the above fact is found in 
what has been said above about the ultimate 
grounds of probability. We have mentioned that, 
in this well-orderc'i and harmonious world, every- 
thing is governed by law ; so that what we call 
accident is merely due to our ignorance. In every 
individual case, an effect is produced by the conver- 
gence or conflict of numerous laws, which it is not 
easy to determine. Mence we are often perplexed 
in oiir estimate of individual instances which seem 
to baffle inquiry and explanation. When, however, 
we study a larj^e number of instances of a class, 
the law governing its characteristics stands out 
prominently in the midst of individual peculiarities. 
And the wider our observation, the greater the 
chance of detection of such a law. Hence the value 
of average in any sphere. The cholera poison or 
germ, for example, is governed by a law of its own, 
which is injurious to the human organism. But, in 
any particular case, there may be the operation 
of other laws (such as those connected with habit, 
diet, surroundings, medicine, inherited constitution) 
counteracting such influence. When, however, 
we study a very large number of cases, these couh- 
teracting influences are, more or less, excluded by 
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the Method of Agreement, and the ^ntral kw tm- 
cerning the cholera poison may approximately be 
read in what is known as the average. Tlmt, 
the calculation of probability illustrates also 
the application of the Inductive Methods-* 
but only to the examination of very complex 
cases, rendered difficult by the intricacy of relation 
subsisting among the several laws governing them. 
The processes of varying the circumstaijces and 
elimination are illustrated in the study of a very 
large number of cases and the exclusion of peculia- 
rities or (as they are called in this connection) 
deviations from the central law governing the type.^ 
“ The calculation of probabilities,” says Mr. Read, 
“ supposes a class or series of instances or events 
subject (as far as known) lo somewhat similar 
conditions, though the conditions are not so sir^ilar 

• Bain writes, “So far as the mere decay of the human system 
is concerned, deaths would be equally frequent at all periods of the 
year, and at all hours of the day. In the statistics of Mortality, 
however, we find that some months are marked by an excessive 
number of deaths ; as December, January, and February. This 
points to a law of connexion between winter severity and mortality. 
In the same way, if we had the statistics of the deaths occurring at 
different hours of the day, we might find a greater number occurring 
in the depressing hours of the night, namely, between midnight and 
dawn. There is an element of chance, and an element of law ; the 
chance can be eliminated by statistics, and the law ascertained and 
estimated.’* {InducHon^ p. 89 ) Statistics in these cases merely 
reveal the influence of the weather or atmosphere on the human 
organism, as distinguished from other circumstances. Here is 
another analogous instance ;->*‘Apoplexy occurs more often in males 
than in females and frequently between the ages of fifty and seventy 
than in the other periods of life. With respect to age, the disease 
is rate before twenty-two years, and increases in frequency with the 
increase of age from twenty-two years upwards. It occurs most 
often during the cold season of the year, and according to the obser- 
vations of Sarmani the hours from three to five o’clock in the after^ 
noon, and two to four in the morning, are those in which the greatest 
number of cases occur.** {The Home Hand* book of Domestic Hygkm 
and ReAkned Medicine by Dr. J. H. Kellogg, p. 1080.) 
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as to fesiilt in unilpfli^ity* Wtere tb& mom aln^^aur 
conditions predominate, they produce average in- 
stances ; where dissimilar conditions occur, but in 
such a way as to cancel one another, the average 
again results ; where unusual conditions occur 
without cancelling, extraordinary instances appear. 
Hence, if the average height of a nation is 5 ft. 6 in., 
most men will be about that size ; men of 5 ft. and 
6 ft. will rare, and those of 4 ft. 6 in. and 6 ft. 6 in. 
rarer still ; whilst limits to height in both 
directions seem to be fixed' by the nature of 
things.” {LopCf p. 293.) These ‘deviations* or 
‘errors* (as they have sometimes been called) are 
evidently less numerous as we come to extreme 
cases, since a special combination of circumstances, 
prominently interfering with the operation of the 
central law governing a type, is comparatively 
rare indeed. 

The question of ‘deviations* or ‘errors* brings us 
to what is known as the Personal Equation, Every 
individual has in him a common nature belonging 
to the other members of his species, and also 
certain features, which arc peculiar to himself. 
Among these features, again, v\ - find some which 
are comparatively constant, suer, as the influence 
of personal character or predomi. ant tendency, 
and some which are highly variable, such as the 
influence of passing desires, inclinations, and dis- 
positions. Now, in the case of calculations on 
common data, we naturally expect agreement 
among different individuals owing to the presence 
of a common rational nature in all of them. But 
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* 

f 

there are sources also of variation owing to per- 
sonal differences. Among such differences, we 
find certain fixed tendencies in different individuals 
which are the expression of personal character. 
Thus, some may be generally disposed to make 
mistakes about dates ; some, about places ; and 
some, about names. This influence of personal 
character which gives a bias to one’s calculations 
in a certain direction is known as his personal 
equation. “Each Man,” writes Mr. Read, “has a 
certain cast of mind, character, physique, giving a 
distinctive turn to all his actions even when he 
tries to be normal. In every employment this 
determines his Personal Equation, or average 
deviation from the normal. The term Personal 
Equation is used chiefly in connection with scienti- 
fic observation, as in Astronomy. Each observer 
is liable to be a little wrong, and this error has to 
be allowed for and his observations corrected 
accordingly.”* {Logic^ pp. 294*295). 

% 4. Importance of Statistics. From 
the above account it is clear that statistics are of 
material help in settling questions of probability 
and in determining also the character of average 
in any case. When we cannot directly discover 

* The term ^personal equation* was first used in Astronomy. 
In 1795 the presence of an error in the observations of transits 
was detected in the case of a Greenwich observer, who was dis- 
missed in consequence. Its existence as a general feature of the 
work of all observers was noticid by Bessel and others in the 
^beginning of the last century. Personal equation thus indicates 
**An error made by a person in a measurement or exact observa- 
tion of any kind, which is peculiar to himself, and which must 
therefore be determined and allowed for when the precise result, 
of the observation or measurement is to be derived.*' (Professor 
Newcomb.) 
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the causal link in complex cases, we have to 
surmise it by weighing evidence gathered from 
a careful examination of facts. And if all facts 
of a class do not reveal a uniform relation or law, 
discoverable by inductive generalization, we are 
constrained to study a good number of them in 
a methodical way with the hope of discovering 
some obscure relation which would otherwise 
escape ,our notice. Herein lies the place of 
statistics*’ which systematically collect facts re- 
lating to a field of inquiry. ’‘In proportion,” 
writes Sigwart, “as we are unable to reduce the 
particular event to rules and laws, the numeration 
of particular objects becomes the only means of 
obtaining comprehensive propositions about that 
which is, for our knowledge, fortuitous ; as soon 
as the laws are found, statistical numeration ceases 
to be of interest. There was some interest in 
counting how many eclipses of the moon and sun 
took place year by year, so long as they occurred 
unexpectedly and inexplicably ; since the rule 
has been found according to which they occur, 
and can be calculated for centuries past and to 
come, that interest has vanished. But we still 
count how many thunder-storms and hail-storms 
occur at a given place, or within a given district, 
how many persons die, and how many bushels of 
fruit a given area produces, because we are not 
in a position to calculate these events from their 
conditions.” (Lo^ic,Eng, Trans,, II, p. 483.) 

* Statistics have been defined by RUtnelin as ** the lesults 
obtained in any field of reality by methods of coanting.'* 
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comparative 
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tends to the 
discovery 
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Induction 


Statistics, then,' are employed (i) when the 
facts we are studying are complex and (2) when 
these do not directly reveal a general relation or 
law governing them. But, in order that statistics 
may he of any use, there should be methodical, and 
not mere random, enumeration. As in an inductive 
inquiry our observation md experiment must be 
regulated by a guiding hypothesis in order that they 
ma}' help us in the discovery of a causal link, so in 
.statistical enumeration we must sub-divide the field 
of our inquiry into as many groups as possible 
quite in a logical or systematic way and then by 
comparing the .statistics of the clififerent groups we 
should tr)^ to gather any causal relation lurking in 
them. Thus, to determine the longevity of a partic- 
ular race or nation we may gather tlie statistic.s 
of its members grouped under certain heads — such 
as age, sex, habits, education, profession, eU , — .so 
that by eliminating the peculiarities found irf 
particular sections we may arrive at a fair estimate 
of the average. Similarly, to determine the havoc 
wrought by malaria, we gather from various 
districts the statistics of deaths and sufferings of 
people varying in constitution, customs, habits, 
tastes, etc. Thus, statistical investigation, to be 
fruitful, should be well-regulated and not diffused or 
aimless. Methodical and classified enumeration by 
reference to sub-divisions affords room for the 
employment of the comparative method, which is 
more likely to suggest a causal link than the mere 
random numerical study of a whole class in its 
vague and indefinite generality. Both in Indue- 
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tion and Statistics our observation, analysis and 
comparison should be guided by a hypothesis in 
order that these may be means of real discovery. 

The advantages of statistical enumeration are 
briefly the following -(i) It gives us a com- 
paratively exact and comprehensive grasp of 
facts, as distinguished from the vague and narrow 
experiences of ordinary life. (2) It thus enables 
us to discover a causal connection suggested by 
quantitative correspondence the number of 

births or deaths and the favourable or unfavour- 
able condition of climate, weather, surroundings, 
or provisions), ignorance of which would obscure 
the relation. We should remember here that 
statistical uniformities afford a basis only for em- 
pirical generalizations. [ViWe Chap. XXIII, § 3 
and § 4,1 (3) It, accordingly, helps us in forming 
an idea of the average, which furnishes a ground 
for probable conclusions in the future, as explained 
in the last section. 

Owing to these advantages, statistics are ex- 
tensively employed in various departments in 
modern times, — specially as it is often difficult 
directly to arrive at inductive generalizations 
owing to the complexity of materials in many 
cases. A cue furnished by statistical correspond- 
ence usually supplies a ground for subsequent 
inductive investigations, leading at times to un- 
foreseen discoveries. And here we find an im- 
portant difference between ancient and modern 
science : “The extent to wfich the statistical 
method prevails, and everything is counted," ob- 
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serves Professor Siswart, “is another instance of 
the fundamental difference between ancient and 
modern science ” {Logic^ I, p. 286.) 

§ 6. Probability and Induction. Prob- 
ability implies, as we have seen, (i) subjective 
conviction and (2) experience giving: rise to it. 
That probability may be of any service to Induc- 
tive Logic, it must be based on observation or ex- 
perience. In fact, probable generalizations, are also 
inductively arrived at. The difference between 
Induction and Probability lies in the fact that, 
though based on observation or experience, the 
former has to do with universal propositions or 
generalizations without any exception, while the 
latter has to do with paiticular propositions or 
approximate generalizations. It has been said by 
some that Induction itself is based on Probability. 
When, for example, it is said that there is the 
succession of day and night it is not an absolute 
certainty. The conditions of the universe are nu- 
merous and inscrutable ; and if some of these 
change, the so-called Inductive generalizations, 
which are based on the existing order of things, 
will also be affected. Thus, there may be, under 
changed circumstances, a perpetual day or a per- 
petual night. 

If we examine this position with a little care, 
we find that it is based on an ambiguous meaning 
of ‘certainty.’ Certainty may mean (i) absolute 
certainty or (2) rational certainty as justified by a 
comprehensive view of the existing order of things, 
(i) If probability means less than absolute certainty, 
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then, no doubt, everything is probable ; and induc- 
tion also is so. But (2) if probability means less 
than rational certainty, then inductive generaliza- 
tions can never be said to be probable, for they 
are certain within reasonable limits. In fact, 
Probability, as we have seen, rests on Induction ; 
and not Induction, on Probability. {Vide § 3.) 
As Mr. Bosanquet says, “Ultimately the calculus 
of chances may be said to rest on the same prin- 
ciple as Induction, in so far as the repetition of 
examples derives its force from the (unspecified) 
variety of contexts through which this repetition 
shows a certain result to be persistent. But in 
such a calculus the presumption from recurrence 
in such a variety of contexts is only estimated, 
and not analysed.” {Essentials of Lo^ic, foot-note, 

p. 144.) 

§ 6. Logical Grounds of Probability. 

The Inductive evidence of Probability may rest 
(i) either on direct statistics, or (2) on computation 
determining an effect by reference to the laws of 
the causes operating for and against its produc- 
tion, when they are known, or (3) on a combina- 
tion of these two methods, implying a verification 
of calculation by statistics. Of these three methods 
the third is comparatively the most certain, and 
the first is the most precarious. Direct statistics 
can give but an empirical law, the application of 
which to definite instances yields highly uncertain 
results. { Vide Chap. XXIII, § 5 and Chap. XXX, 
§ 6.) The calculation of Probability leads to the 
consideration of Average : Average instances, as 
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we have seen, conform more to the rule of Proba- 
bility, while extremes deviate from it. It should be 
remembered in this connection that Probability 
can give rise to subjective assurance, without any 
corresponding objective certainty, at least so far 
as individual instances are concerned. ( Vide § 3.) 

Causal connection is estimated in Probability by 
the following principle — Determine the positive 
frequency of the phenomena themselves, and how 
great frequency of coincidence must follow from 
that, on the assumption that there is neither connec- 
tion nor repugnance. If there he a greater frequency, 
there is connection ; if a less, repugnance. If, for 
example, we imagine a person as able to take 
his walk by the river-s'de at any time between 
6 A, M, and 6 P. M., and (a) if we observe him 
taking a walk at any particular hour once in every 
twelve days, we naturally attribute the connection 
to chance, (h) If on the other hand, we find him 
taking a walk at 6 P. M. once in three or six days, 
instead of once in twelve, we suspect that there 
is a caipsal connection between that hour and his 
walk : in other words, we infer that the person 
prefers taking a walk at that time, (ci If, again, 
we find the person taking a walk at 12 (mid-day) 
once in 30 days, instead of once in 12, we naturally 
conclude that there is a repugnance : in other 
words, we suspect that the person is disinclined 
to take his walk at that time. We suspect a causal 
link here, but it works in the opposite direction 
as a deterrent. Let us now consider the rules of 
probability which justify definite conclusions in 
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different cases. Let us consider them in distinct 
sections. 

§ 7. Rule for Estimating the Concur- 
rence of Two Independent Events. If iwo 

events are quite independent^ having neither connec- 
tion nor repugnance^ the probability of their cofi- 
currence is measured by the product of the fractions 
representing their separate probabilities. If A 
occurs (jnce in 5 times and B once in 4, then the 
probability of their coincidence is measured by the 
product of the two fractions ^ and J, viz,, The 
rule may be explained thus : — If we suppose A 
and B to be both constant, then they are always 
found together. If, however, A be constant while 
B is found only once in two cases, then the proba- 
bility of their concurrence is reduced to If, again, 
B happens once in three cases or once in four (A 
remaining constant), then the probability of their 
coincidence becomes ^ or ]. If we now sup- 
pose A also varying, then the chance of coinci- 
dence is further diminished. If, for example, A 
happens once in three cases, while B once in two, 
then the probability of their coincidence would be 
“Jx 1 . Similarly, if A occurs once in 5 times 
and B once in 4, the probability of tlieir concur- 
rence is measured by x L i. e,, Vrr* The rule 
may be illustrated by concrete examples. Suppose 
I am always in my room, and another gentleman 
is also constantly there. Then, evidently, both of 
us are always together. But, if the gentleman goes 
out and comes in every other hour alternately, 
then we shall be together only half the previous 
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number of times. If the previous number (indi- 
cating our always being together) be represented 
by the integer i, then the subsequent number 
should be represented by the fraction Suppose, 
again, that I also, instead of being always in the 
room, go out and come in every third hour, then 
the chance of our being together would still more 
be diminished to the extent of one-third of the 
preceding number. In other words, the probabil- 
ity in that case would come down to ^ of 
If, similarly, it be known that 2 men in every^ 5 
aie diligent and 3 men in every 7 are benevolent, 
then the probability of a man being both diligent 
and benevolent is |Xy, 7.^., ; ie.y out of 35 men, 

6 persons arc likely to be both diligent and bene- 
volent. If, likewise, 4 days in 5 are bright and 3 
days in 8 are dry, then the probability of their 
coincidence is JXv. tV In other words, out 
of ten days, 3 days are likely to be both bright 
and dry. 

§ 8. Rule for Determining the Occur- 
rence of Either of Two Inconsistent 
Events. If two events cannot possibly concuvy the 
probability of the occurrence of either of them 
is measured by the sum of the separate 
probabilities. If, out of every 5 mangoes, 2 are 
sweet, and out of every 7, 3 are sour, then, out of 
35 mangoes, there are altogether 29 which are 
either sweet or sour. This is clear from the 
following calculation Out of 35 mangoes, the 
number which is sweet is 14 I of 35), and 
the number which is sour is 15 (f. tf., y of 35), 
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Thus, altogether there are I 4 +I 5 » 29 mangoes 

which are either sweet or sour ; and this is 
determined adding together the two fractions 
representing the separate probabilities {vh., |-+ f 
or -jt). Similarly, ‘Tf one man in ten is over six 
feet, and one in twelve under five ; then in a large 
number, say 120,000, there will be about 12,000 
over-six-feet men, and about 10,000 under-five-feet 
men ; the^sum of the two 22,000, will represent the 
number of such as are one kind or the other.’' 
(Bain, Induction, p. 93.'! If, likewise, a coin when 
tossed up presents the head and the tail upper- 
most equal number of times, then the probability 
of each is The number of cases, therefore, in 
which either the liead or the tail is presented is 
the total number of throws. In -these cases it 
is evident that a mango cannot be both sweet and 
sour, an individual cannot at once be over six feet 
and under five, nor can a coin simultaneously 
present both the head and the tail. 

§ 9. Rule for Estimating Deterioration 
of Testimony. Wheri testimony passes from one 
person to another, it is weakened ; and the value 
of testimony in such a case is determined by the 
product of the fractions representing^ the separate 
probabilities. For want of proper comprehension, 
defects of memory, tendency to exaggeration, or 
mendacity, incorrect accounts of events are at 
times given by individuals noticing them. When, 
however, events are not directly observed, but are 
learnt at second-hand and then reported, the 
chances of error are increased ; and the more 
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Illustrations* 


numerous the persons through whom a testimony 
passes, the weaker does it become. Hence 
what is called ‘hearsay evidence’-i^?.^., evidence 
based not on direct observation, but on indirect 
testimony or what has been heard — is not 
admissible in courts of law. When B, for 
example, reports what he has learnt from A, the 
value of testimony evidently suffers, If the vera- 
city of A is measured by J- (i.e,, if he speaks truth 
four times in five) and that of B by f (?>., if he 
speaks truth twice in three cases), then the value of 
B’s testimony is determined by the product of the 
two fractions 4 and 2>., by This can easily be 
explained thus:— Out of 15 instances, A speaks 
truth 12 times \ of 15). Three cases out of 
15 are thus misrepresented by A and so necessarily 
reported amiss by B. Of the 12 instances of 
truth learnt from A by B, he would be correct 
only in 8, i.e., two-thirds (which is the measure of 
his veracity) of 12. Thus, out of 15 instances, B 
is expected to be correct only in 8, when he reports 
what he has le-rrnt from A. We see, then, that 
while the value of A’s evidence is four-fifths, that 
of B s is eight-fifteenths or a little more than half. 
If, now, another individual C, whose veracity is ^ 
reports what he has learnt from B (B having got 
his information from A), then the evidence is 
weakened to ^ » yV such a case, there is 

greater reason to disbelieve C than to believe him, 
for the chance of his report being true is only 4 
against ii. When testimony thus passes from 
generation to generation, as in the case of tradition, 
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its value evidently suffers to a great extent ; and 
this explains, to a certain extent at least, our 
faith in the good old time or in the golden age. 

§ 10, Rule for Determining the Cogen- 
cy of Cumulative Testimony. When several 
independent events conspire to support another, 
then the probability in its favour is measured 
by subtracting from unity the product of the 
improbabilities of these events. It is evident, 
when several independent circumstances or wit- 
nesses support a fact, the probability in its favour 
is strengthened : and so the rule of multiplying 
their probabilities will not do in such a case, as 
the product would then be less than each separate 
fraction and would thus indicate a decrease, 
instead of an increase, of probability. With every 
additional evidence, the iinprobability diminishes ; 
and hence the decrease of improbability is measured 
by multiplying together the fractions representing 
the separate improbabilities. We can thus deter- 
mine the degree of probability in favour of the 
event by subtracting from unity (which represents 
absolute certainty) the product of the different im- 
probabilities. If, for example, the reliability of two 
independent witnesses, A and B, be represented by 
^7 and I, then their unreliability will be represented 
by I and | respectively. The combined unreliability 
of two such witnesses would, therefore, be ^ x § or 75^(5, 
The cumulative effect of their separate testimonies 
would accordingly be i or i.e., 29 for and i 
against. It may be further explained thus : out 
of 30 cases, A will be right 25 times, (vi:;.^ f of 30), 
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and in the remaining $ times of 30, B will be right 
4 times {ie, | of 5). Thus, altosjether both A and B 
will be right 29 times in 30, Similarly, if the prob- 
abilities in favour of three independent witnesses or 
circumstances be represented by J, y, and then 
their separate improbabilities are represented by 
i, iy and I respectively. The concurrence of these 
improbabilities is measured by their product, z/rb., by 
i X i X The probability, therefor^in favour 

of the fact supported by such independent witnesses 
or circumstances is i — yy or In other words, 
the odds in favour of it are 23 to i. It may be 
mentioned in this connection that the value of 
analogical evidence as well as of circumstantial 
evidence is measured by this rule. In the case of 
analogical evidence, we arc to determine the num- 
ber of the points of community as well as the 
number of the points of difference and also the re- 
lative importanre of each of thc'C points ( Vide Chap. 
XXII, ^4) ; and tlien we arc to estimate the strength 
of the analogical inference by subtracting from 
unity the product of the separate improbabilities. 
In the case of circumstantial evidence we should 
proceed in a like manner, givitig each circumstance 
its clue weight and then subtracting from unity the 
product of the different improbabilities. As circum- 
stantial evidence occupies a very prominent place 
in the practical affairs of life, let us devote a sepa- 
rate section to its exposition and illustration. 

§ 11. Circumstantial Evidence. Evi- 
dence may be said to be any matter of fact which 
goes to support a view or proposition. It is 
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generally taken to be of two forms— direct and 
indirect or circumstantial The difference between 
the two forms of evidence is well indicated by 
Wills : “Circumstantial evidence is of a nature 
identically the same with direct evidence ; the 
distinction is, that by Direct Evidence is intended 
evidence which applies directly to the fact which 
forms the subject of inquiry^ iht factum probandum 
[the fact be proved]; Circumstantial Evidence 
is equally direct in its nature, but, as its name 
imports, it is direct evidence of a minor fact 
or facts, incidental to or usually connected with 
some other fact as its accident, and from which 
such other fact is therefore inferred. A witness 
deposes that he saw A inflict on B a wound, 
of which he instantly died ; this is a case of direct 
eviderjce. B dies of poisoning ; A is proved to have 
had malice and uttered threats against him and 
to have clandestinely purchased poison, wrapped 
in a particular paper, and of the same kind as 
that which has caused death ; the paper is found in 
his secret drawer, and the poison gone, The evi- 
dence of these facts is direct ; the facts themselves 
are indirect and circumstantial, as applicable to 
the inquiry whether a murder has been com- 
mitted, and whether it was committed by A.” [An 
Essay on the Principles of Circumstantial Evidence, 
pp, 16.17.) 

As direct evidence generally rests on the testi- 
mony of the senses, it can scarcely be disputed, un- 
less it is due to misapprehension or misrepresenta- 
tion. Indirect or circumstantial evidence, however, 
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of authority in its favour, this illustration of violent 
presumption has been made the subject of much 
and deserved observation. If the authors just 
quoted mean to say, as their words imply, that 
there is no possible mode of reconciling the above 
facts with the innocence of the man seen coming 
out of the house, the proposition is monstrous ! 
Any of the following hypotheses will reconcile 
them, and probably others might be suggested. 
First, the deceased, with the intention of commit- 
ting suicide, might have plunged the sword into 
his own body ; the accused not being in time to 
prevent liim, drew out the sword, and so ran out, 
through confusion of mind, for surgical assistance. 
Second, the deceased and the accused might have 
both worn swords ; the deceased, in a fit of passion, 
attacked the accused ; the accused, being close 
to the wall, had no retreat, and had just time 
enough to draw his sword, in the hope of keep- 
ing off the deceased, who, not seeing the sword in 
time, ran upon it, and so was killed. Third, the 
deceased may in fact have been murdered, and 
the real murderer may have escaped, leaving a 
sword sticking in or lying near the body, and the 
accused coming in might have seized the sword 
and run out to give the alarm. Fourth, the sword 
may have been originally a weapon of attack on the 
accused by the deceased, and wrenched from, and 
afterwards turned against him by the accused, 
under danger of attack on his life by pistol or 
otherwise,’^ (Best, Principles of the Law of Evu 
dencey 4th Ed., pp. 427-429,) 
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The above illustration brings out how circum- 
stantial evidence, which at first sight may seem to 
be strong, may be weakened on close examination 
and cool reflection. The following considerations 
are mentioned by Wills as generally strengthening 
the force of this form of evidence : —“If it be proved 
that a party charged with crime has been placed 
in circumstances which commonly operate as in- 
ducements to commit the act in question, — that he 
has so far yielded to the operation of those induce- 
ments as to have manifested the disposition to com- 
mit the particular crime,— that he has possessed 
the requisite means and opportunities of effecting 
the object of his wishes — that recently after the 
commission of the act he has become possessed of 
the fruits or other consequential advantages of the 
crime,— if he be identified with the corpus delicti by 
any conclusive mechanical circumstances, as by the 
impressions of his footsteps, or the discovery of any 
article of his apparel or property at or near the 
scene of the crime, — if there be relevant appearances 
of suspicion connected with his conduct, person, or 
dress, and such as he might reasonably be presumed 
to be able, if innocent, to account for, but which, 
nevertheless, he cannot or will not explain, — if, 
being put upon his defence recently after the crime, 
under strong circumstances of adverse presumption, 
he cannot show where he was at the time of its 
commission,— if he attempt to evade the force of 
those circumstances of presumption by false or 
incredible pretences, or by endeavours to evade or 
pervert the course of justice, — the concurrence of 
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all or of many of these cogent circumstances, in- 
consistent with the supposition of his innocence 
and unopposed by facts leading to a counter pre- 
sumption, naturally, reasonably, and satisfactorily 
establishes the moral certainty of his guilt,— if not 
with the same kind of assurance as if he had been 
seen to commit the deed, at least with all the 
assurance which the nature of the case and the 
vast majority of human actions admit.” ^(Op.cit, 
pp, 276-277.) 

§ 12. The Application of the Theory of 
Probabilities to the Inductive Determin* 
ation of Causes. It is thus explained and illus- 
trated by Mill who borrows it from Laplace : 'Given 
an effect to be accounted for, and there being 
several causes that might have produced it, but of 
whose presence in the particular case nothing is 
known ; the probability that the effect is produced 
by any one of these causes is as the antecedent prob- 
ability of the cause, multiplied by the probability that 
the cause, if it existed, would have produced the given 
effectl If, for example, an effect E might be pro- 
duced by either X or Y, then the likelihood of its 
being produced by either of them is determined 
by the product of their relative frequency and 
relative efficiency. Three cases may be supposed 
to establish this position 

(i) Let us imagine first that both X and Y are 
equally frequent, while X is doubly potent or 
efficient. Then, on a particular occasion, the 
chance of E being produced by X is double the 
chance of its being produced by Y, And 
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this rule, however uncertain with regard to 
an individual instance, is generally true in a 
large number of cases. To take a concrete 
case. Suppose that on any occasion deaths are 
produced by two diseases, plague and small-pox, 
and that they are equally frequent, though plague 
is twice as fatal as small-pox. Then, on an average, 
the number of deaths produced by plague would 
be twic« as large as that produced by small-pox. 
And, with regard to any particular case, we may 
say that the chance of its being due to plague, 
as distinguished from small-pox, is as 2 to I. 
(Vide § 3 .) 

(2) If, on the other hand, we imagine that 
both X and Y are equally potent, but Y is doubly 
frequent, then on any occasion, the chance of E 
being produced by Y is double the chance of its 
being produced by X. This rule is true also in 
average cases. If, in the concrete example given 
above, we suppose both plague and small-pox to 
be equally fatal, but the small-pox cases to be 
twice as many as those of plague, then, on Sin 
average, the number of deaths from small-pox 
would be twice as large as that from plague ; and, 
with regard to any particular case of death, the 
chance of its being due to small-pox would be rep- 
«resented by the proportion 2:1. 

(3) If we suppose X to be doubly frequent as 
well as efficient, then the chance of its producing 
E on any occasion will be measured by the product 
of the two proportions, namely, 2 : i and 2:1, In 
other words, the chance of E being produced by 
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X will be measured by 4 : i. This is the measure 
of average cases. If, in the above concrete ex- 
ample, we suppose plague to be doubly fatal while 
small- pox thrice as frequent, then, on an average, 
the proportion of deaths from these two causes 
would be measured by the product of the two 
proportions 2 : i and i : 3, /. by 2 : 3 ; and in 
any particular case of death, the chance of its 
being due to plague as against small-po^ would 
be as 2 ; 3. 

The above principle may be applied to dis- 
tinguish casual coincidences from causal connec- 
tions or those that result from law. The given 
fact may have originated either in an accidental 
conjunction of agencies or in a law of nature. The 
probabilities, therefore, that the fact originated in 
these two modes are determined by their relative 
frequency multiplied by their relative efficiency. 
Eut the peculiar combination of accidental circum- 
stances, if it occurred, would be as much potent as a 
real law of nature. The probabilities, therefore, 
are determined by their relative frequency, which 
may be estimated by the Inductive Methods in 
the case of a law of nature, and by the calculation 
of Probabilities in the case of an accidental com- 
bination of agencies. {Vide Mill’s System of Logic^ 
Bk. Ill, Chap. XVIII, §5and§6.) 

§ 13. Cautions against an Improper 
Use of Probability. Mr. Read lays down four 
principal cautions with regard to the use of prob- 
abilities: — “(i) Not to make a pedantic parade 
of numerical probability, where the numbers have 
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not been ascertained ; (2) not to trust to our feel- 
ing of what is likely, if statistics can be obtained ; 
(3) not to apply an average probability to special 
classes or individuals without inquiring whether 
they correspond to the average type ; and 
'4) not to trust to the empirical probability 
Df events, if their causes can be discovered 
ind made the basis of reasoning which the 
jmpirica^ probability may be used to verify,*' 
Logic, pp. 298-299.) 

It may be remarked in this connection that 
probability or approximate generalization is often 
in instrument of false reasoning in the hands of 
nterested persons, such as advocates, orators, etc, 
3 y minimizing or excluding one set ofcircum- 
itances, prominence is given to the other : negative 
nstances may be suppressed and positive ones 
)rought into relief, or 7 nce versa. An advocate, for 
ixample, in defending his client, may conceal or 
ninimize the circumstances leading to conviction ; 
.nd thus, the circumstances favouring acquittal are 
nade prominent. His client may thus be proved 
o be innocent, when really he may be the reverse. 

§ li. Exercises. 

1. State precisely what is meant by Probability and by 
robable Reasoning. How can the degree of the Probability 
r propositions be expressed ? 

2 . Distinguish between Chance and Probability, and 
etermine the grounds of each. 

3 . Explain and discuss the doctrine that Induction is 
ised upon the Theory of Probability. 

4 . Explain the Theory of Probability and discuss its 
lation to Induction. 


Probability 
is often 
misapplied 
to distort 
evidence. 
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5. What do you understand by 'the average’, and ‘the 
personal equation’ ? Indicate their importance in the Theory 
of Probability. 

6. What are the logical grounds for an estimate of 
Probability ? Explain and illustrate the rule for estimating 
the value of traditional evidence. 

7. What do you understand by Evidence ? What are 
Its different forms ? Are they equally reliable ? 

8. What is meant by Circumstantial Evidence ? State 

ard explain the rule for estimating its value. Mention the 
circumstances which go to strengthen it. -- 

9. Explain and illustrate the application of the Theory 
of Probabilities to the inductive determination of causes. 

10. “Approximate generalizations give an opening to 
the bias of the feelings, and to the arts of a sophistical 
reasoner.” How? 

11. Mention the cautions to be observed to avoid an 
improper use of Probability, 

12. What IS meant by Chance? Give examples. How 
is it eliminated ? 

13. Give, with examples, the rules for the calculation of 
probabilities. 

14. What is Probable Reasoning ? Discuss the relation 
of Probability to Induction. State and illustrate the rules for 
the computation of probabilities. 

15. Point out the importance of Statistics and their 
bearing on the Theory of Probability. 



CHAPTER XXII. 


Processes Allied to Scientific 
Induction. 


§ 1. Induction by Simple Enumeration* 

VVe hav(^read that similarity underlies every form 
of inference ; and this is pre-eminently illustrated 
in the case of generalizations, whether hasty or 
careful. The value of a true inductive generaliza- 
tion rests on the careful examination of materials 
by the Inductive tests, without which a generaliza- 
tion becomes more or less precarious. In the case 
of Induction by Simple Enumeration an attempt 
is made to establish a general proposition on the 
strength of uncontradicted experience. This, as 
we have seen, is the popular form of generalization. 
Common people never take the trouble of carefully 
examining cases before arriving at general propo- 
sitions ; they merely observe certain cases, having 
some peculiarity or feature, and hastily conclude 
therefrom that all like cases are characterised by 
the same peculiarity or feature. This tendency to 
hasty generalization is specially strong in the un- 
tutored mind. Persons trained to scientific inquiry 
or logical examination take the trouble of care- 
fully sifting the materials by the logical methods 
before establishing a general truth, (Ffrf^Chap. 
XVI, §7 and Chap. XVIII, § 2.) 

Induction by Simple Enumeration is quite in 


Induction by 
Simple 
Enumeration 
rests on mere 
uncontra- 
dicted 
experience. 



[t is usually 
precarious ; 


but its 
strength 
increases with 
the multi- 
plication of 
experience. 
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harmony with the general lethargy and passive 
attitude of the mind. The employment of the 
Inductive Canons is more or less laborious and 
implies an intelligent manipulation of materials. 
The great merit of Bacon is to have pointed out 
the superiority of active manipulation of materials 
to their mere passive contemplation. According 
to him, the active interrogation of Nature by 
Experiment is always an essential condition of 
inductive generalization. 

It is apparent from the preceding remarks that 
Induction by Simple Enumeration is not so con- 
clusive as Scientific Induction. In the former, the 
causal connection is not proved by laborious re- 
search ; it is merely assumed. When, therefore, a 
generalization is reached without adequate exami- 
nation, it is of an uncertain character. But cer- 
tainty of this form of Induction increases as the 
chances of exception decrease. In fact, the ulti- 
mate laws of Nature. are proved finally by Induc- 
tion by Simple Enumeration, which underlies 
what Bain calls Universal Agreement through all 
Nature. According to empiricists, the truth even 
of the Law of Causation or of the Uniformity of 
Nature is proved in this way. Such a law, they 
say, is believed to be certain because no exception 
has hitherto been noticed in its operation and the 
chances of exception are few. Had there been any 
exception, it is urged, it must have been known to 
some individual or individuals at some time or 
place ; but the very fact that no exception has 
hitherto been found creates a presumption in favour, 
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of the universal truth of the Law. ( Vide Chap. II, 
§ 2 and Chap. XVII, § 3.) The value of this form 
of Induction depends, as Fowler points out, on “(i) 
the number of positive instances which have oc- 
curred to us ; (2) the likelihood, if there be any 
negative instances, of our having met with them.” 
And, as he observes, “The first of these considera- 
tions deserves little weight, unless supported by 
the othej.^^ {Inductive Logic, p. 207.) 

§ 2. Mathematical Induction. We con- 
sidered in Chapter XV, § 5, certain forms of appa- 
rent Induction which are really deductive in cha- 
racter. We have seen that the demonstrations of 
Kuclid and the questions of identity to establish 
1 minor have sometimes been regarded as Induc- 
tive. But these forms of reasoning are essentially 
deductive, since they follow from general princi- 
ples, previously known. Nevertheless, there are 
some forms of mathetnatical reasoning which may 
be regarded as Inductive. 

When, for example, we observe that a series of 
odd numbers, added together from the beginning, 
gives a sum which is equal to the square of the 
number of odd numbers in the series, then the 
result is first established by reference to individual 
instances. Numerous instances of such observa- 
tion lead us to generalize the law, that the sum of 
:he odd numbers is equal to the square of the 
number of terms in the series. 

Thus, I -1-3 = 2% 
i + 3 + S=^3% 

I+3+S+7«4^ 


Its value is 
determined 
by the 
positive and 
negative 
instances and 
by the degree 
and extent of 
knowledge 
in any sphere* 


Geometrical 
reasoning, as 
we have seen, 
is deductive ; 
but 


the law of a 
series in 
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when 
proved in 
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Induction by 
Simple 
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i + 3 + 5+7+9+^i^^'^- 

If we take ^ number of odd numbers, the sum» 
would be — 

i + 3 + 5+7 + *--+(2«-i) 

By adding 2« + 1 (which represents the next 
odd number) to each side of the equation, we get 

I -f 3+5 + 7 H h(2«- I) + (2«+ !) = «“ + 2W+I 

= (w^+ I)*. 

Thus, the law beinij true for « terms, it is proved 
to be true also for « -f- 1 terms ; and so on we can 
proceed. Hence, the law may be extended to cover 
all similar cases. 

This argument cannot be called strictly induc- 
tive, in as much as we do not employ the induc- 
tive canons to arrive at the result. But though 
such a form of Induction falls short of Scientific 
Induction, yet it may be regarded as a form of 
Induction by Simple Enumeration. The inference 
evidently is not so certain as what we find in 
Scientific Induction, where the law of causation is 
taken as the formal ground. But, still, the infer- 
ence is to a great extent certain, in as much as no 
exception to the law has hitherto been noticed ; 
and had there been any, it would have been known 
to some persons somewhere. Thus, such mathe- 
matical inductions approach to a great extent the 
certainty of the ultimate laws of nature proved by 
Universal Agreement. The rule of the Binomial 

• The first odd number is 2— i ; the second, 2X2 — 1 ; the 
third, 2x3— t ; the 4 lh, 2x4—1 ; and so the ;rth is2M— 1 ; and 
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Theorem may also be similarly viewed. Geometric- 
al truths reached by an examination of many in- 
dividual instances illustrate likewise this form of 
Induction, ( F/c/e Chap. XV, § 5 and Elements of 
Psychology, Chap. XIII, § 10.) 

V § 3- Analogy. Analogy may be defined as 
a kind of probable reasoning in which we infer 
that things resembling each other in certain res- 
pects resemble also in other respects, though no 
causal connection is known to exist between the 
points of resemblance and the inferred quality or 
qualities. In it we rely upon some such vague 
notion of uniformity as that “things alike in some 
respects are also alike in others.’’ When, for ex- 
ample, we observe that the planet Mars has a 
similar atmosphere to that of the earth and that 
there is a like distribution of land and water, of 
heat and cold, etc,, w^ conclude by Analogy that 
Mars also may be inhabited by beings like what 
we find on earth. Every argument rests on simi- 
larity : but in Analogy there is an imperfect or 
inadequate similarity among the data to justify a 
result ; perfect similarity, as we have seen, implies 
identity of essence, justifying conclusive proof. 
{Vide Chap. II, § 4.) Analogy is called by Gotama 
Ufafnanam from Upama resem- 

blance. 

(i) The principal difference between Induction 
and Analogy lies in the fact that in the former a 
(causal) connection is known td exist between the 
inferred property or feature and the ground of 
inference, while in the latter no such connection is 


Analogy 

defined. 


Analogy is 
based on 
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known to exist If, for example, we observe two 
objects X and Y and, finding that they resemble 
in a and 3 , we conclude that .they resemble also in 
r, which is found in X, the argument is inductive 
or analogical, according as a causal connection is 
known or not known to exist between a and b on 
one side and c on the other. The one is based 
on the uniformity of causation, while the other 
on that of mere co-existence. And this explains 
why induction is comparatively certain, while 
analogy is only more or less probable. Since in 
analogical argument no connection is known to 
exist between the inferred property and the data, 
we can never state as the principle of reasoning a 
general proposition, which we virtually do in in- 
duction. 

(2) 111 Induction we proceed from individual 
instances to a general law,* but in Analogy we 
proceed from particular to particular, without tlie 
help of a general law.* 

• Analogy is often used when there are only two things, the one 
furnishing the ground of inference and the other, its subject. We 
may thus infer that Venus or Mars is inhabited by comparing it with 
our own globe ; or we may think that a definite line of inquiry 
which succeeded in one case will succeed in another, owing to its 
great resemblance with the other. In the case of Induction, on 
the other hand, we pass from several instances to a general law 
justified by all of them. In analogy the denotation is small but 
the connotation is large, for without many points of similarity we 
are not justified in proceeding from one case to another ; while, in 
Induction, the denotation is wide, but the connotation narrow, 
since it ordinarily aims at establishing a relation between two 
qualities or features, “ Induction ”, says Bowen, proceeds upon 
the principle, that •oiliat certainly belongs to many Individuals of the 
same kind, also probably belongs to all the other individuals of that 
kind ; the principle of Analogy is, that, if two things agree in many 
respects^ they probably agree also in some other respect. Because some 
me quality exists in many things, therefore it exists in aU of the 
same kind ; that is Induction. Because many qualities in this are 
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(3) In Induction we employ the Experimental 
Methods to be sure of the causal connection, which 
we try to generalize. In Analogy, on the other 
hand, we proceed from one case to another merely 
on the ground of some points of similarity, without 
the application of any Inductive Test. 

Analogy has sometimes been described as 
“similarity in relations.” A wave of water, for 
example,^ has been likened to the undulation of 
air. This may be expressed thus, ‘a wave is to 
water, as an undulation is to air.* Similarly, it may 
be said that a sovereign is to his subjects, what the 
head of a family is to its members. But this 
account of Analogy is at best a description ; it does 
not explain the essential character of analogical 
argument. It is too vague to be of any practical 
value,* 

§ 4. Strength of Analogical Argument 

Analogical argument being based on imperfect 
similarity is necessarily of a probable character. 
As we are not aware of a causal connection be- 


the same as in that, therefore ofie other quality in this resembles 
that ; this is Analogy. In other words, induction concludes from 
one in many to the others^ by way of Extension ; Analogy, from 
many in one to the others^ by way of Intension." {Logic ^ p. 381.) 

•Analogy (Gr, analogia-~ ana^ according to, and ratio, 
proportion) was originally used by Aristotle to express equality of 
ratios. It thus corresponds to what is known as Proportion in 
arithmetic. Thus 3 : 6 : : 12 : 24 ; or, as health : the body ; : virtue: 
the soul. Hence, in ordinary discourse, we speak of analogy when 
we have before us two pairs of things and there is resemblance be- 
tween their relations, Wliately evidently had this meaning in view 
when he defined Analogy as “resemblance of ratios or relations.” 
{Logic, p, 122.) The modern sense of the term, though compara- 
tively loose, IS connected with its original sense : whenever we draw 
an inference by analogy, we do so owing to the identity or similarity 
of relation between the known and unknown properties in the two 
cases. 


( 3 ) i« 
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Experimental 
Methods, 
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The 

description of 
Analogy as 
'similarity in 
relations’ is 
not precise. 


Analogical 
argument 
is only 
probable, 




the degree of 

probability 

being 

determined 
by the 
number and 
importance 
of the points 
of similarity 


as well as 
by the 

proportion of 
known to 
unknown 
<]ttalities. 


238 PRINC 1 J*LES OF LOGIC. [BK. III., CH. XXIL 

tween the inferred quality and the data, we can 
never be certain that the latter being present, the 
former must be so also. Though analogical argu*- 
ment is probable in character, yet the degree of 
probability is not always the same. The force of 
analogical ars^ument depends on the number and 
importance of the points of similarity^ as distin- 
guished from the points of difference. As Dr. Bosan- 
quet puts it, in analogy we must weigh the points 
of resemblance, not simply count them. In esti- 
mating the strength of analogical argument, we 
must also take into our consideration the number 
of properties unknown to us ; for the relative pro- 
pbrtion of the known to the tinknown properties 
would affect the force of Analogy. If the pre- 
sumption is i-hat numerous points are unknown, 
the argument must be weak ; if, on the other hand, 
a relatively large number of points is known, the 
argument is comparatively strong, provided the 
points of coipmunity are important or essential. 
This is sometimes expressed mathematically by 
the rule that the value of an analogy may be rep- 
resented by a fraction having as its numerator 
the resemblances between the two things compared 
and as its denominator the differences between 
them plus the number of qualities of which we are 
ignorant regarding them. Tiie rule, however, 
should not be taken to indicate an exact mathe- 
matical ratio, which is often hard to determine in 
view of the difficulty of balancing the importance 
of qualities with their number. It suggests only 
the general relation that the relative proportion of 
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the points of similarity and known points to 
the points of difference and unknown points deter- 
mines the force of analogy in any case. 

I have heard of a physician who advised his 
.patients never to have a bath. His theory was 
that if an object be alternately dry and wet, it 
wears ont sooner than if it be always dry. And 
he justified his position by analogy. Cut, for ex- 
ample, a rope into two halves and use one portion 
for drawing water and the other for hanging 
clothes. Of these two parts, the latter would evi- 
dently last longer, it being always dry. It was ar- 
gued, the human body, when always dry, must 
continue longer unimpaired than when it is alter- 
nately dry and wet, as in the case of the daily 
bath. The fallacy lies here in the false analogy 
between a cord and the human organism : the 
two resemble only in being material ; but while 
the one is inanimate, the other is endowed with 
life,- The points of difference here are too im- 
portant and numerous to justify an analogical 
inference. The value of the following argument, 
used in The New Science of Healing Without Medi- 
cine, in favour of a cold bath after a hot one can 
easily be determined by the reader : — ‘^Steel, 
when brought to white heat in the fire, must be 
plunged into cold water in order to obtain the 
requisite temper. Similarly the human body after 
the steam-bath, on being cooled down, becomes 
strong and hardy.” (Kng. trans. of 1905, p. 104.) 

It is argued likewise that, since individuals 
pass through the three stages of growth, vigour, 


Illustrations. 
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and decay, a community must also do the same. 
The argument is based on a false analogy between 
the life of a man and the progress of a community. 
SirG. C Lewis well observes on this point : — “The 
comparison which is sometimes instituted between 
the progress of a community and the life of a man 
fails in essentials, and is therefore misleading. 
Both a man and a community, indeed, advance 
from small beginnings to a state of maturity ; but a 
man has an allotted term of life, and a culminating 
point from which he descends ; whereas a com- 
munity has no limited course to run ; it has no 
necessary period of decline and decay, similar to 
the old age of a man ; its national existence does 
not necessarily c-ase within a certain time. Nations, 
as compared with other nations, have periods of 
prosperity and power ; but even these periods often 
ebb and flow, and when a civilised nation loses its 
pre-eminence — ^as Italy in the nineteenth, as com- 
pared with Italy in the fourteenth and sixteenth 
centuries — it ' does not necessarily lose its civilisa- 
tion. A political community is renewed by the 
perpetual succession of its members ; new births, 
immigrations, and new adoptions of citizens, keep 
the political body in a state of continuous youth. 
No such proce'^s as this takes place in an individ- 
ual man. If he loses a limb, it is not replaced 
by a fresh growth. The effects of disease are but 
partially repaired ; all the bodily and mental func- 
tions are gradually enfeebled, as life is prolo!>ged, 
till at last decay inevitably ends in death ; where- 
as a community might, consistently with the laws 
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of human nature, have a duration co-extensive 
with that of mankind. 

“The supposed analogy between the existence 
of a political community and the life of a man 
■seems to have contributed to the formation of the 
belief in a liability to corruption^ inherent in every 
society. It was a favourite doctrine among some 
writers of the last century, that every civilised 
•community is fated to reach a period of corrup- 
tion, whdh its healthy and natural action ceases, 
and it undergoes some great deterioration. The 
notion of an inevitable stage of corruption m a 
nation was, indeed, partly suggested by the com- 
tnonplaces condemnatory of luxury, derived both 
from the classical and ecclesiastical writers ; and 
by the more modern eulogies of a savage life. 
So far, however, as it was founded on the inevi- 
table periods of decay in animal and vegetable 
life, the comparison was delusive ; for the two 
relations which are brought tqgether do not cor- 
respond. The death of individuals may, indeed, be 
•considered a necessary condition for the progress 
of the society, into which they enter as temporary 
elements. It is by the substitution of new intelli- 
gences, and of natures not hardened by old cus- 
toms, for minds whose thoughts and habits have 
learnt to move uniformly in the same groove, that 
progressive changes in human affairs are effected. 
The decay and death of the individual, therefore, 
tends not only to prevent the deterioration of the 
society, but to promote its improvement,” {Methods 
of Observation and Reasoning in Politics, 11 , p. 438.) 


M. 16. 
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Analo|i:y is a 
fruitful 
source of 
hypotheses. 


Illustrations, 


§ 5. Analogy as a Source of Discovery 
and Means of Proof. We have seen that 
Analogy is a fruitful source of hypotheses and so 
of Discovery. (Vide Chap. XIX, §2.) Striking 
resemblances between things often lead men to 
imagine that one law weaves them together and 
thus to start a hypothesis calculated to explain 
them and all similar cases. And it is here that 
we find the difference between genius and common 
intelligence. While men of true imaginative in- 
sight and sound judgment patiently arrive at valid 
hypotheses by a careful and comprehensive esti- 
mate of facts, men of weak imagination and of 
shallow judgment hastily frame extravagant hy- 
potheses only by a narrow and superficial view 
of things. And at times we find analogy in a 
ludicrous form illustrated in the far-fetched meta- 
phors or similes of wit, as when one mentions that 
the strength of an elephant may be found in a 
mosquito, since bot^ are animals having legs and 
a proboscis. , The importance of Analogy, as aa 
instrument of discovery, depends, therefore, on its 
cautious use by reference to the characteristics of. 
the facts which are compared together. The truth, 
of these remarks will appear from the following 
illustrations 

(i) Bishop Wilkins quotes the following from 
Cardinal Nicolo de Cusa : — “We may conjecture 
the inhabitants of the sun are like to the nature 
of that planet, more clear and bright, more intellec- 
tual than those in the moon where they are nearer 
to the nature of that duller planet, and those of 
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the earth being more gross and material than 
either> so that these intellectual natures in the sun 
are more form than matter, those in the earth more 
matter than form, and those in the moon betwixt 
both. This we may guess from the fiery influence 
of the sun, the watery and aerous influence of the 
moon, so also the material heaviness of the earth. 
In some such manner likewise is it with the regions 
of the other stars ; for we conjecture that none of 
them are without inhabitants, but that there are so 
many particular worlds and parts of this one 
universe, as there are stars, which are innumerable, 
unless it be to Him who created all things in 
number.” {Discovery of a New World in the Moon^ 
p. 128.) 

(2) Dr. Reid writes ; — ‘^We may observe a very 
great similitude between this earth which we in- 
habit, and the other planets, Saturn, Jupiter, Mars,* 
Venus, and Mercury. They all revolve round the 
sun, as the earth does, although at different dis- 
tances and in different periods. They borrow all 
their light from the sun, as the earth does. Several 
of them are known to revolve round their axis 
like the earth, and by that means, must have a 
like succession of day and night. Some of them 
have moons, that serve to give them light in the 
absence of the sun, as our moon does to us. They 
are all, in their motions, subject to the same law of 
gravitation, as the earth is. From all this simili- 
tude, it is not unreasonable to think, that those 
planets may, like our earth, be the habitation of 
various orders of living creatures. There is some 
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probability in this conclusion from analogy.*' {In- 
uUectual Powers, Chap. IV, Hamilton’s Ed., f, 
p. 236.) 

(3) Dr. Bain observes : — "Much speculation 
has been expended on the question — Are the 
planets inhabited 7 The argument is at best 
analogical ; and there is not even the force of ana- 
logy except with reference to a small number. 
Bodies, like the moon, possessing no water and 
no atmosphere, must be dismissed at oittc. The 
planets generally appear to possess atmospheres. 
We seem justified, however, in making a summary 
exclusion of the near and the remote planets on 
the ground of temperature. All organized life 
known to us, is possible only within narrow limits 
of temperature ; no animal or plant can exist 
either in freezing water or in boiling water. Now, 
the temperature of Mercury must in all likelihood 
be above the boiling point, even at the poles, and 
the temperature of Uranus, and of Saturn, below 
freezing at the equator. The constituent elements 
being now shown to be the same throughout the 
solar system — Carbon, Oxygen, Hydrogen, etc., 
we are not to presume any such departure from 
our own type of organized life as would be implied 
by animals and plants subsisting in these extremes 
of temperature. On the supposition that the sun's 
temperature has steadily decreased, and is still 
decreasing, by radiation, the day of living beings 
is past for Uranus and Saturn, and perhaps for 
Jupiter ; it is not begun for Mercury. 

“Confining ourselves, therefore, to the neigh- 



S 5.1 ALLIEP PROCESSES OF INDUCTION. 345 

bouring planets, and referring to the others only 
for the periods, past or future, when the capital 
circumstance of temperature is suitable, we have 
an anali^ical argument as follows. Venus and 
Mars are gravitating masses like the earth, con> 
taining, we may now say with certainty, the same 
materials as this globe — solid, liquid, and gaseous. 
But we cannot tell the precise arrangement of the 
constituent substances ; and, seeing that with our- 
selves so much depends upon the mere collocation 
and amount of such elements as oxygen and 
carbon, we may consider that the unknown prop- 
erties of the supposed planets are considerable 
in number, and serious in character. The proba- 
bility arising out of the points of agreement, if not 
greatly affected by known differences, is reduced 
by this large element of the unknown.” {Logic, II, 

p. 147.) 

The above illustrations show how prone we are 
to frame hypotheses by analogy, though the 
ground for such a procedure may not be strong 
in all cases. In the first example (i), given above, 
there is only one point of similarity, while there 
are several and important points of difference ; 
and dissimilarity is made here the ground of in- 
ference. It is arbitrarily assumed that the com- 
position of the sun, the moon, and the earth is un- 
like and that the degree of intelligence is connect- 
ed with the ‘clearness and brightness’ of the sphere 
in which it is found. In (2), several points of 
similarity are noted, but the points of difference 
and the unknown qualities are passed over. In (3), 
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As a mode 
of proof, its 
force is very 
weak. 


the points of difference and unknown possibilities 
are emphasized to such an extent as to exclude all 
reasonable hypotheses. These instances bring 
out that the value of analogical inference, as a 
mode of proof, is generally very low. And this 
is evident from the fact that the inference is ordi 
narily based on superficial points of similarity, 
since we are ignorant of a causal connection. It 
never approaches certainty and often gives rise 
to very weak probability. “The degree of proba* 
bility,” says Minto, “is much nearer zero than 
certainty.” {Logic, p. 369.) And the following 
analogical argument, employed by the advocates of 
annual Parliaments in the time of the Common- 
wealth with reference to the serpent’s habit of 
annually casting its skin, is aptly quoted by 
him 

‘Wisest of beasts the serpent see, 

Just emblem of eternity, 

And of a State’s duration ; 

Each year an annual skin be takes. 

And with fresh life and vigour wakes 
At every renovation. 

Britain ! that serpent imitate, 

Thy Commons House, that skin of State> 

By annual choice restore ; 

So choosing thou shalt live secure, 

And freedom to thy sons inure, 

Till Time shall be no more.” 

Analogy is thus concerned rather with dis- 
covery than with proof : it enables us readily to 
frame hypotheses, but does not supply definite 
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tests by which we can verify them. It suggests a line 
of inquiry, but cannot finally settle it “In all 
cases/’ says Lotze, “when we believe we can prove 
by analogy, the analogy in fact is distinctly not the 
ground of the conclusiveness of the proof ; it is 
only the inventive play of thought by which we 
arrive at the discovery of a sufficient ground of 
proof.” (Logic, § 214.) What are known as happy 
hits or lueky guesses of natural sagacity or trained 
intelligence are often due to such analogical infer- 
ence. Thus, in the practice of medicine or the art of 
mining happy results have sometimes been achieved 
by striking similarities. It is said that a general 
resemblance of the hills near Ballarat in Australia 
to the Californian hills where gold had been found 
led to the discovery of gold at Ballarat. When in 
an analogical reasoning (i) the resemblances are 
very great, (2) the points of difference very small, 
and (3) our knowledge of the subject-matter is 
tolerably wide, then the force of such an inference 
approaches very near to Induction. And Induction, 
Explanation, and Analogy are thus very closely 
related. Newton’s discovery of universal gravita- 
tion from his assimilating the fall of a stone to the 
deflection of the moon towards the earth or his 
inference that the diamond is combustible from his 
knowledge that combustible bodies (such as 
camphor, amber, olive oil, linseed oil, spirit of 
turpentine) have unusual refractive power and 
that diamond also is a highly refracting body, 
IS sometimes attributed to analogy. But these are 
rather instances of extended generalization. Had 
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the inference been from a single body, as a» 
stone pr an oil to the moon or the diamond, the 
argument might be construed as analogical. But 
the inferences were arrived at after comparing 
several bodies (such as the attraction of the planets 
to the sun and of the moon to the earth in the 
one case and the highly refracting power of many 
unctuous and sulphureous bodies in the other) 
and so these are rather instances of widerogenerali* 
zation. “The suggestion as to the diamond”, as 
Bain observes, “arose from its position among a 
number of highly refracting bodies that agreed in 
being of an inflammable or combustible nature. The 
concurrence of high refracting power with inflam- 
mability was an empirical law ; and Newton 
perceiving the law extended it to the adjacent 
case of the diamond. The remark is made by 
Brewster that had Newton known the refractive 
powers of the minerals greenockite and octohedrite, 
he would have extended the inference to them, 
and would have been mistaken.” [Induction, 
pp. 144- I4S) 

S6. Value of Examples. We m^y discuss 
in this connection the value of Examples or 
Instances, which we often cite in the course of ap 
inquiry or exposition. When, for example, a chemist 
finds by analysing a sample of water that it contains 
eight parts of oxygen and one part of hydrogen, 
and he concludes therefrom that water everywhere 
and always is so composed, he evidently takes a 
step from the known to the unknown, which is the 
most important mark of Induction. Similarly, in 
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explaining a particular subject^ say Botany^ a 
particular leaf or plant may be examined and 
its properties discovered. When, on the strength 
of such observation, generalization is made with 
regard to all such leaves or plants, the march of 
reasoning is from a single or a few cases to all like 
cases. The argument, therefore, in all such cases, 
is apparently inductive. Whether, however, such 
an arguq;ient is to be regarded as strictly inductive, 
from the scientific stand-point, depends on the 
character of the relation existing between the 
known and the unknown properties. If there is a 
causal connection between the inferred property 
and the known features, and the result is arrived 
at by the application of the inductive tests, then 
the argument may be regarded as strictly inductive. 
If, on the other hand, no causal connection is 
known, then the argument may amount only 
to analogy or, at best, to induction by simple 
enumeration, when instances are multiplied. 

§ 7. Sxeroiaes. 

I. DetermiDe the character of Inference by Simple 
Enumeration and indicate the circumstances on which its 
value depends. How is it related to Scientific Induction ? 

а. What do you understand by Mathematical Induction ? 
Is it strictly inductive ? Estimate its cogency. 

3 . Explain the nature of the argument from Analogy, 
stating the conditions on which its force depends. 

4 * What has argument from Analogy in common with, 
and wherein does it differ from, Deduction and Induction ? 

5 . Analogy has sometimes baen defined as ^resemblance 
in relations.’ Is the definition correct ? 

б . Show, with illustrations, the place of Aanalogical 
Reasoning in the process of scientific discovery. 
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7. How would you distinguish a sound from an unsound 
Analogy ? Give illustrations. Can an analogical argument 
be ever regarded as conclusive ? 

8* Explain the use of Examples in inductive reasoning 
and determine their force as instruments of proof. 

9. Why is a single instance sometimes sufficient to 
warrant a universal conclusion, while in other cases the 
greatest possible number of concurring instances, without any 
exception, is not sufficient to warrant such a conclusion ? 

10. Examine the value of the following arguments : — 

{a) England has a democratic franchise, therefore India 

should have a democratic franchise too. 

(^) All the great empires that have ever existed have 
lost their position of eminence, hence no great empire in the 
future will maintain its supremacy. 

(^) A sovereign : the state : : a pilot : the ship. 

{(f) A nation must ultimately perish because it is an 
organism, and all organisms grow old and die. 

{e) The metropolis of a country is similar in many 
respects to the heart of the animal body, therefore the 
increased size of the metropolis is a disease. 

(/) Nobody can be healthy without exercise^ neither 
Natural Body, nor Body Politic : and certainly, to a Kingdom 
or State, a just and honourable war is the true exercise, A 
civil war, indeed, is like the heat of a fever, but a foreign 
war is like the heat of exercise^ and serves to keep the Body 
in health. 

(^) A nation, like an individual, roust pass through 
periods of growth, maturity, and decay. 

(A) Is not dirt washed away by a current of water t 
Yes. Then, is it impossible that all the sins of omission and 
commission may be washed away by the holy water of the 
Ganges when one dips into it ? No. Thus, it matters little 
how one acts or thinks so long as he periodically bathes in 
the Ganges. 

11. 'A house without tenant, a city without inhabiUlnts, 
present to our minds the same idea as a planet without lifei 
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a universe without inhabitants*’ The conclusion here 
evidently is that the planets and stars are inhabited. What 
Is the logical form of the inference ? State It in its simplest 
form. What do you consider to be its logical value, and why 7 
12, Estimate the force of the following argument : — 
'’When a tree, or a bundle of wheat or barley straw, is 
burnt, a certain amount of mineral matter remains in the 
ashes^extremely small in comparison with the bulk of the 
tree or of the straw, but absolutely essential to its growth. 
In a soil Jacking, or exhausted of, the necessary mineral 
constituents, the tree cannot live, the crop cannot grgw. 
Now contagia are living things, which demand certain ele- 
ments of life just as inexorably as trees, or wheat, or barley ; 
and it is not difficult to see that a crop of a given parasite 
may so far use up a constituent existing in small quantities 
in the body, but essential to the growth of the parasite, so 
as to render the body unfit for the production of a second 
crop. The soil Is exhausted, and, until the lost constituent 
is restored, the body is protected from any further attack 
of the same disorder. Such an explanation of non-recurrent 
diseases naturally presents itself to a thorough believer in 

the germ theory To exhaust a soil, however, a parasite 

less vigorous and destructive than the really virulent one 
may suffice ; and if, after having by means of a feebler or* 
nanism exhausted the soil, without fatal result, the most 
highly virulent parasite be introduced into the system, it will 
prove powerless. This, in the language of the germ theory, 
is the whole system of vaccination.” (Tyndall.) 
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§ 1. Soignee and Law. The relation of 
Science to Law is very close. In order to under- 
stand this relation, let us first try to comprehend 
what is meant by a ‘Law’ and a ‘Law of Nature.’ 
A Law is but the expression in language of some 
uniform relation existing among the phenomena 
of a particular class. For example, the Law of 
Gravitation enunciates a uniform relation existing 
among material bodies, and the Law of Definite 
Proportions similarly explains .n uniform rela- 
tion existing among chemical elements. A Law^ 
however, may |)e either human or natural, In the 
case of a human Uw, we find the same aspect of 
uniformity ; such a law is imposed by a sovereign^ 
upon his subjects for the uniform regulation of 
their conduct. Natural Laws, similarly, imply 
uniform relations existing among phenomena, 
but not established by human authority. Natural 
Laws are necessarily of various kinds as governing 
different departments of Nature ; there are thus 
Physical, Chemical, Mathematical, Logical, Men- 
tal, and Moral Laws. As Bain puts it, “The 
course of the worid is not a uniformity, but «»»- 
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formiHes. There are departments of uniformity, 
which are radically distinct.” {Logic, II, p. 8 .) 

That is, the course of Nature is made up of several 
uniformities expressed in several laws. 

From the above account of the character of Withoot laws 
laws it is patent that the connection between Law 
and Science is very intimate. If there be no law, forsdeaoe. 
if Nature be capricious in her conduct, then evi- 
dently there will be no room for knowledge or 
expectation, and consequently none for science. 

If everything be in a chaotic condition, without 
any order or system, then evidently there would 
be no fixed rule which science would try to dis- 
cover. The different sciences are thus but exposi- 
tions of the different kinds of uniformity prevail- 
ing in the different departments of Nature. 

A question may be raised here with regard to The laws 
the ultimate ground of these laws. Reflection “]^tont^e 
shows that laws finally presuppose that Nature is Uniformity 

... ' r rr of Nature, 

uniform m her operation. The Uniformity of which we 
Nature is thus the ultimate postulate on which all 
Laws rest. But if it be further asked, what is the 
ground of this Uniformity of Nature itself, then 
the reply may entangle us in a circle. If, for ex- 
ample, we hold that the Uniformity of Nature is 
proved by the several laws (for Nature is uniform 
here, there, and everywhere), then we move in a 
never-ending circle. Hence, the objection of Manse! j 
against the empirical origin of the Law of Causae! 
tion applies with no less force to a similar expla-| 
nation of the Law of Uniformity of Nature. { Fi'ife 
Chap. XVII, § 10.) The Law seems to .be the 
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expression of an instinctive tendency to generalize 
on the model of present experience ; it is due to^ 
what Bain calls 'the mere instinct of generalization/ 
{Induction, p. 113.) {Vide Chap. II, § 7.] 

§ 2. The World as a System of Laws. 
The world, as conceived by us, is a well-ordered 
system, the different parts of which are harmoni* 
ously related to one another. We, accordingly, find 
that the laws which are special to a particular 
subject are not altogether unconnected with the 
laws which hold good in the other departments of 
Nature. There is a close connection between, say^ 
Physical and Chemical laws, Chemical and Biolo- 
gical laws, Biological and Psychological laws, 
Psychological and Sociological laws, and Sociolo- 
gical and Moral laws. The modern doctrine of 
conservation of energy has established beyond dis- 
pute that one form of energy may be transformed 
into another, indicating a correspondence among 
the different laws. We not only find that the > 
laws of the different sciences are closely connected 
with one another, but we also find that, within one 
and the same department, the different laws are 
interconnected. The world is thus a unity viewed 
as a whole as well as in all its parts : it beams with 
intelligence and beauty in every detail, no less than 
in its entire mechanism. It is* not a chaos, but a 
cosmos. There are laws within laws— some more 
general and some less— so that to the Omniscient 
Mind the cosmos is compressed in a nut-shell of a 
few wide or comprehensive laws. The world is 
thus a type of Beauty, Harmony, and Consistency. 
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§3. Classification of Laws* Laws are 
classified, ‘ according to the degree of generality! 
into higher and lower, though their grades may not 
be clearly distinguishable. 

(1) The most general laws, which are viewed as 
universal and self-evident, are known as Axioms, 
They rest on their own evidence and are thus 
viewed as the ultimate principles on which all 
arguments depend ; they are, moreover, considered 
to be the*goal of all generalization. Such principles 
are the Laws of Identity, Contradiction, and Ex- 
cluded Middle, the Axioms of Mathematics, and 
the Law of Causation. Logic assumes them, leav- 
ing it to Metaphysics to examine and explain 
their nature. (Vide Chap. Ill, § 4.) 

(2) The laws which are next in order of gener- 
ality are called Primary or Ultimate, Their sphere 
also is extensive, though not so wide as that of 
the Axioms. They being thus of less wide scope 
may be proved by the axioms. Such laws are 
the Law of Relativity in Psychology, Definite 
Proportions in Chemistry, Gravitation in Astro- 
nomy, etc, 

(3) The laws which are comparatively special 
in character are known as Secondary (called by 
Becon the ‘Middle Axioms’ or ‘Intermediate 
Generalities’), they being but steps for rising to the 
supreme laws. They are in touch with concrete 
circumstances, and are thus of greater service in 
the practical affairs of life than the Axioms or 
Primary Laws. As Secondary Laws relate to 
complex situations, they involve combinations of 
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several Primary Laws governing the constituent 
factors or elements. 

Secondary Laws have been classified into differ* 
ent^i groups according to different principles of 
classification : — 

/ (ri) Secondary Laws have been divided into 
i Derivative and Empirical f according as they 
are deduced from higher (Primary) laws, or as they 
rest on mere experience, on a detailed exami- 
nation of facts. Empirical laws rest mainly on the 
Method of Agreement. It is a question whether 
laws proved by Difference should be considered as 
Empirical or Derivative. In a certain sense» no 
doubt, laws thus proved may be considered as 
Derivative, in as much as they are based on the 
law of Causation. But, it seems desirable that 
such laws should be further proved by Primary or 
Ultimate laws before they can be so considered. 

Secondary Laws have also been divided 
into Invariable and Approximate Generalizations^ 
according as they express general relations without 
any exception (within the limits of our experience) 
or as they stand for partial truths valid in most 
cases. Approximate generalizations, though short 
of universal truth, are also useful in the practical 
affairs of life. Their utility is heightened when 
they can be reduced to a definite form by reference 

* The word *Law* implies necessary connection, while 'empiri- 
caP, implying what is begotten of experience, indicates mtire 
association. Thus, what the substantive affirms, the qualifying 
adjective practically denies. The expression 'Empirical LaW,^ 
accordingly, seems to be a misnomer or contradiction in terms. 
Mere empirical generalizations can never be said to possess the 
necessity (natural or artificial) which is to be found in ‘laws'. As, 
however, the expression is sanctioned by usage, it is adopted here. 
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to percentage or proportion. In politics, for exam- 
ple, such approximate generalizations are of great 
value : all that a legislator can reasonably aim at, 
must be an approximate result, instead of a strictly 
general one. And we have also read that Proba- 
bility ultimately rests on Approximate Generali- 
zations. ( Vide Chapter XXI, § 5.) 

{c) Secondary laws may further be sub-divided 
into thosf of either (A) Succession or (B) Co-exist- 
ence, 

(A) Secondary laws expressing Succession may 
refer to either 

(1) Causation fire consumes fuel), or 

(2) the effect of a remote cause (e.g,, good rain 
brings a good harvest), or 

(3) the joint effects of the same cause (e.f, 
the succession of day and night). 

(B) Secondary Laws expressing Co-existence 
may refer to — 

(1) Comparatively general laws based on agree- 
ment gravitating bodies are inert) ; 

(2) Co-existence of properties in Natural Kinds 
{eg,, the numerous properties which co-exist in 
gold) ; 

(3) Co-existence of qualities not essential to a 
species [eg., flowers of scarlet colour have no smell) ; 

(4) Constancy of relative position [e.g., the posi- 
tion of planets in the solar system, the sides and 
angles of a rectilineal figure). 

Most of the relations of Co-existence are, on 
careful examination, reducible to Laws of Causa- 
tion. When, however, such relations cannot be 
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derived from causation, they can be proved only 
by collecting numerous examples and relying 
mainly on the Uniformity of Nature. ( Vide Chap. 
XVI, § 2.) 

§4. DerivatiTO and Empirical Laws, 
and Forms of the Latter. As explained in 
ithe preceding section, when a subordinate law is 
deduced from higher law's, it is considered as Deri- 
ivative. When, for example, the law of terrestrial 
gravitation is deduced from the law of universal 
gravitation, then the law of terrestrial gravitation 
is to be considered as Derivative, An Empirical 
Law, as already remarked, rests only on the evi- 
dence of experience. It is known, for example, 
that ‘white tom-cats with blue eyes are deaf,’ that 
‘the fall of the barometer indicates wind or rain.’ 
And almost all laws are in the first instance of an 
•empirical character before they are traced up to 
•higher laws. Thus, that iron rusts, that explosion 
follows the contact of a spark with gun-powder, 
that a storm follows the appearance of a circle 
round the moon are empirical generalizations which 
may or may not turn out to be derivative accord- 
ing as we succeed or fail to discover higher laws 
to which they may be traced. Empirical Laws 
may be of different forms, three of which deserve 
notice 

(l) An empirical law applicable to a complex 
situation and deducible from general laws, though 
not yet so, deduced. The very fact that a law is 
applicable to a class of complex facts or phenome- 
na creates a presumption that it is deducible from 
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•several higher or elementary laws. The laws of wind 
and rain, for example, are believed to be deducible 
from higher uniformities discussed in meteorology. 

(2) An empirical law may express a relation 
between a remote antecedent and a remote con- 
sequent, passing over intermediate links. When, 
for example, it is said that 'a seed is the cause 
of a tree/ we have to do with an empirical law 
of such ^ description ; for the seed can never 
become a tree without the help of intermediate 
conditions, such as planting, watering, etc, 

(3) An empirical law may express a relation 
among the co-eflfects of one and the same cause, 
whether such co-effects are related by way of {a) 
Succession or {b) Co-existence, {a) Succession is 
illustrated in the case of day and night and in the 
flow of the seasons, {b) Co-existence is illustrated 
in the case of the simultaneous effects produced 
in the different organs by a drug. Arsenic may 
produce purging, vomiting, etc,^ simultaneously. 
A country engaged in war may similarly have its 
economy disturbed at once in various departments 
of its government. 

It rhay be mentioned in this connection that 
the sciences which rest on empirical laws are 
generally less certain and progressive than those 
which employ the derivative ones. Thus, the 
science of medicine in its present condition is 
hardly beyond the empirical stage, as a knowledge 
of the effects of drugs is derived chiefly, if not 
wholly, from observation and experiment and not 
from higher laws connecting the properties of 
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remedies administered with the conditions of life 
or health. And hence any extension in the use of 
medicine to new circumstances men or animals 
of different constitutions, habits or countries) is 
more or less precarious. 

S 5. utility of Law and the Relative 
Usefulness of Its Different Forms. The 

usefulness of laws is illustrated both fi) objectively 
and (2) subjectively, (i) Objectively, ? law con- 
nects diverse facts coming within its province r 
facts which would otherwise be disconnected and 
detached are thus reduced to a system by a law 
connecting them. The law of gravitation, for ex» 
ample, brings together all material bodies attract- 
ing each other, which otherwise would remain de*^ 
tached. (2) Subjectively, a law enables us to 
remember facts more easily than otherwise it would 
have been possible for us to do. It is not practic- 
able for us to remember the numerous individual 
instances one by one ; but these may be retained 
by reference to a law connecting them. Moreover, 
explanation always involves reference to laws : we 
explain phenomena when we refer them to their 
causes and indicate the laws by which shch phe- 
nomena are brought about. ( Vide Chap. XXIV, § 2 .) 

Though laws generally are thus useful, yet their 
utility is not of the same character always. Some 
laws are more useful theoretically, while others are 
more useful practically. The Ultimate or Primary 
Laws are generally of greater theoretical value. 
Since the end of knowledge is unification, we ap- 
proach to this end as we arrive at higher and 
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»higher generalities. A very wide ultimate law, 
which can connect numerous facts, enables us to 
systematize knowledge pre-eminently. From the 
practical stand-point, however, the Secondary Laws 
are of greater importance : as these laws are in 
touch with facts, they enable us to solve practical 
problems more successfully than Ultimate Laws, 
which are of greater theoretical value. It is not 
of much consequence to a medical practitioner to 
be aware simply of the most general laws of health 
or of drugs. To be successful in practice, he must 
study the laws which govern the special form of 
the disease which he is ordinarily called upon to 
treat, and he should similarly study the special 
properties of the drugs which he ordinarily 
employs. 

As a Secondary Law is applicable to a complex 
situation, we should be careful to extend such a 
law beyond the narrow limits of time, place, and 
circumstances where it has been found to be true. 
We should not, for example, extend to other 
nations the laws which are specially illustrated in 
our own constitution. If, however, we are disposed 
to extend the application of a Secondary Law 
beyond its known province, we must remember 
that such extension is justifiable more in the case 
of Derivative Laws than in the case of Empirical 
Laws. The rise of water in the pump, for example, 
up to the height of 33 feet can scarcely be con- 
fidently extended to other places or other liquids, 
if the law be viewed as merely Empirical ; but 
when the law is regarded as Derivative (having 
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Empirical been deduced from atmospheric pressure), then we 

la&Wfla ^ 

can confidently extend it to other similar situations^ 
where such pressure remains unaltered. 

§6. Exercises. 

1. What is a Law ? Distinguish a Law of the State, a> 
Law of Nature, and a Logical Law, illustrating your meaning 
with examples. Science must assume that Nature is subject 
to Law : explain why it must do so. 

2. What are the postulates of the Laws of Nature ? 
Determine the character of the Law of the Ui)iformity of 
Nature. 

3. Distinguish between (i) Axioms and Laws of Naturep* 
(2) Primary and Secondary Laws, and indicate their relative 
importance in science and practice. 

4. Distinguish between (i) Derivative and Empirlcali 
and (2) Invariable and Approximate, Laws, and determine 
their relative values as conditions of proof. 

5. Distinguish between Laws of Succession and 
existence, and point out their different forms. 

6. Distinguish between Laws and Facts, and estimate 
their relative importance in scientific inquiry. 

7. Clearly explain what is implied in the conception of 
the World as a System of Laws, 

8. What do ; you understand by the Laws of Nature ? 
Do they rest on any primary assumption ? How are sdcb 
laws established? Explain and illustrate their different 
forms. 



CHAPTER XXIV. 


Scientific Explanation. 

§ 1. Character of Explanation. Ex< 

planation (from Lat. explano—ex, out of, and piano, 
to make^ plain) implies, as the etymology of the 
word indicates, the act of making plain or intelli- 
gible what otherwise seems to be obscure or myste- 
rious. Explanation thus presupposes a prior state 
of perplexity, which it tries to remove. A fact or 
phenomenon is explained when it is made clear 
to the understanding ; and, the essential nature of 
our intelligence being assimilation and discrimina- 
tion, things are made clear when their points of 
similarity and difference are shown. Thus, we 
understand what a pen or pencil is, when it is 
pointed out to us that it is an instrument for writ- 
ing. Here we detect a similarity between a pen 
or pencil and what is called an instrument, and 
we find also that its distinguishing feature lies in 
being used for writing. When we come to know 
these points of similarity and difference, our curi- 
osity is satisfied and the object becomes familiar 
to us. 

Often the aspect of similarity is prominently 
illustrated in explanation, as when we explain a 
thing by simply referring it to its appropriate class 
{such as this is a pen’ or ‘that is a goat’). Classifica- 
tim may thus be regarded as a rudimentaiy iom 
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‘.of explanation. And the reason is patent When- 
ever we classify an object, we know its points of 
similarity and difference by reference to the 
characteristics of the class to which it is referred. 
But classification by itself illustrates the aspect of, 
similarity in a marked degree ; we bring an object 
under a class when we notice the striking points 
of similarity. Hence usually similarity or likeness 
is taken to be the ground of all explanation. *‘Our 
only progress from the obscure to the plain, from 
the mysterious to the intelligible,” writes Bain, “is 
to find out resemblances among facts, to make 
different phenomena, as it were, fraternize ” (/«- 
duction^ p. li6,) Common explanation, however, *, 
is generally satisfied with the detection of the ‘ 
superficial points of likeness ; it seldom tries to go 
deep and discover the deep-seated points of com^ 
munity. This is the aim of scientific explanation. 
(Vide Chap. XXV, § 2 .) 

§ 2. Popular and Soientifio Explana- 
tion. To explain, as we have said, is to render a 
fact or phenonienon clear or intelligible ; and, to 
render it clear or intelligible, it must be connected; 
with prior knowledge, it must be likened to what, 
is already familiar to us. Thus, explanation is 
always relative to the prior intellectual attain- 
ments of an individual. What serves as an ex- 
planation to a child may be of no value to an 
adult ; what may satisfy a rustic or pagan may 
fail to convince a savant or Christian. That 
eclipses are produced by a dragon swallowing the 
sun or the moon, or that storms are produced by 
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the wirath of Neptune or Jupiter may not seem 
strange to the ignorant, who know how rabbits are 
swallowed by serpents or how things are set in 
confusion by the wrath of individuals. But such 
explanations fail to convince one having an insight 
into the laws of Nature. 

We find also that facts or phenomena are ex- 
plained when the agency or cause producing them 
is indicated. Thus, we explain a cold by reference 
to exposure to inclement weather, or we mention 
that the difficulty of a northern invasion of India 
lies in the presence of the Himalayas. And this 
mode of explanation is allied to the generalizing 
process indicated above. The cause being invari- 
able in character enables us to assimilate all like 
effects. The single cause establishes a sort of 
unity among its effects which are thus connected 
by a common bond. The cause which explains 
this effect, explains all like effects. The cause is 
thus regarded as the common source of all such 
effects. When, therefore, we explain a phenome- 
non by reference to its cause, we mean to 
say that all similar phenomena may similarly be 
explained. Thus, iu assigning a cause, we gener- 
alize and assimilate facts. 

We have read that the difference between ordi- 
nary every-day knowledge and science lies in the 
fact that, in the former, we are interested in individ- 
ual instances or peculiarities, while, in the latter, 
in common features or general characteristics. 
{Vide Chap. I, §7.) And this difference is illus- 
trated also in the case of Explanation. In the 
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ordinary affairs of life, we want to know what 
throws light on this or that circumstance, what can 
remove this or that difficulty or obstacle. Science, 
however, is concerned with the explanation of 
facts in general, with the discovery of general laws 
or grounds which elucidate this and all similar 
cases. ‘There is,” says Bain, “a special and every* 
day form of explanation that consists in assigning 
the agency in a particular occurrence ; as when 
we ask— what stops the way ? Who wrote Junius ? 
Who discovered gunpowder ? These questions 
belong to our practical wants and urgencies, but 
the answer does not involve the process of scienti* 
fic explanation. If, however, we proceed from the 
‘who’ or ‘what’ to the 'why" why does A’s 
carriage stop the way ? why did the author of 
Junius write so bitterly ? — there is an opening for 
the higher scientific process.” (Induction, p. 1 16.) 

Explanation is either (i) of a (particular) fact or 
(2) of a (general) law. Popular explanation is 
concerned chiefly with the former, while scientific 
explanation, mostly with the latter. And, (I^ even in 
the explanation of a fact^ the popular form refers^ 
as mentioned above, to some special circumstance 
which brings immediate practical gain, while the 
scientific form refers to general conditions or laws 
which tend to enlarge our theoretical knowledge 
and thus to contribute to our future advantage. 

(2) The scientific explanation of a 
consists in tracing it to some higher law, real or 
supposed. Explanation in this case consists to 
dedudng the law to be explained from some other 
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known law or from some hypothesis which is 
expected to throw light on it. Thus, magnetism is 
traced to electric polarity or solution to heterogene- 
ous molecular attraction. Different laws may like- 
wise be connected by similarity and referred to 
some higher law, as when combustion and metallic 
corrosion are viewed as but different forms of 
oxidation. Scientific explanation, accordingly, 
consists, Mr. Read points out, in “discovering, 
deducing, and assimilating the laws of phenomena ” 
{LogiCy p. 276.) We should remember in this con- 
nection that Explanation and Hypothesis are very 
closely related : the general end of hypotheses ib 
explanation ; and explanation, consequently, often 
involves a reference to hypothesis. “Explanation, 
in the scientific sense”, observes Fowler, “means 
the reduction of a series of facts which occur uni- 
formly but are not connected by any known law 
of causation into a series which is so connected, or 
the reduction of complex laws of causation into 
simpler laws. If no such laws of causation are 
known to exist, we may suppose or imagine a law 
that would fulfil the requirement ; and this supposed 
law would be a hypothesis.” {Induction^ p. 92,) 

^ § a Forms of Scientific Explanation. 
Mill mentions three forms of scientific explana- 
tion:— 

(l) Analysis. When a joint or complex effect 
is referred to the laws of its conditions or causes ; 
for example, when the path of a projectile is ex- 
plained by reference to the laws of gravitation, 
initial force, and resistance of the air. 
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(2) Concaienation. When a remote effect is 
explained by reference to the intermediate agencies 
or links ; for example, when a good crop is ex- 
plained by reference to favourable weather and the 
industry of the husbandman. Likewise, in regard- 
ing sea water as the cause of rain, we liave to supply 
the intermediate links (such* as evaporation, con- 
densation, electric discharge, etc.) to explain the 
connection. Proverbs, as pithy sayings, generally 
pass over intermediate steps ‘No pains, no 
gains’). To explain them, therefore, we must 
unfold these steps. 

(3) Subsumption, The subsumption or inclu- 
sion of inferior laws under higher laws ; when, for 
example, terrestrial gravity is explained by refer- 
ence to the law of universal gravitation. Similarly, 
the minor laws of antithesis in rhetoric, contrast in 
works of art, novelty in attention, and variety in 
agreeable experience are all explained by the 
fundamental law of relativity. 

We must bear in mind that the essence of 
scientific explanation in every case lies in discover- 
ing a causal connection, which, as we have seen^ 
is a sure means of generalization. The more we can 
connect one fact or law with others, the greater 
the relief to our understanding, and consequently 
the more satisfactory is our explanation. And 
in this we are materially aided by causation. “Not 
any sort of likeness,’* says Mr. Read, “suffices for 
scientific explanation : it must be ‘fundameotaP or 
(as this is a vague expression) we may say that 
the only satisfactory explanation of concrete things 
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or events, is to discover their likeness to others in 
respect of Causation.” p. 281.) 

§ 4 Limits of Explanation. It is apparent 
from the preceding remarks that the limits of 
explanation are the limits to assimilation. When 
one thing or phenomenon cannot be referred to a 
law or other similar phenomena, it remains un- 
explained. Colour, for example, cannot be likened 
to anytlyng else ; and so any attempt to explain 
it must prove futile. Once scarlet colour was ex- 
plained to a blind man as very loud • and he ex- 
claimed, *yes, it is as loud as the beat of a drum.* 
It was quite natural, for the blind man could inter- 
pret ‘loud* only by reference to his experience of 
sound. 

On a careful examination we find that it is not 
possible for us to explain (i) elementary sensations 
colour, taste, smell), (2) the ultimate forces 
or properties of matter extension, inertia, 

gravity), and (3) individual peculiarities of concrete 
objects. These cannot be assimilated : a colour, 
for example, can never be likened to a sound or 
smell, nor physical energy to chemical affinity, nor 
individual peculiarities to specific qualities or 
properties. It is evident from this that the ultimate 
laws of nature and the elementary experiences 
of the mind can never be explained. We should 
remember in this connection another limit to ex^ 
planation, which arises from its very nature. 
Explanation must always be relative : it can never 
be absolute. To explain one fact we must fall 
back upon another ; and so on we may proceed ; 
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but finally there must be a halting place. (4) Com*- 
plete explanation is thus unattainaUe so far as 
the ultimate principles are concerned : they must 
be assumed as they are, without any further 
attempt at tracing them to higher principles still 
‘The principles of Contradiction, Mediate Equality 
and Causation”, says Mr. Read, “remain incapable 
of subsumption ; nor can any one of them be 
reduced to another; so that they remain unex- 
plained.” p. 283.) 

§ 5. Illusory Explanations. Illusory 
explanations are those which are of a superficial 
character,— which pretend to explain facts or 
phenomena without really doing so. The principal 
forms of such explanation may be indicated thus— 

(1) Often we explain a fact by reference to some- 
thing with which we are familiar, the points of simi- 
larity being but superficial. For example, thunder- 
bolts are explained as shafts of fire hurled by Jove ; 
and solitary boulders, as missiles flung by gamts. 

(2) Again^ we sometimes state the same thing 
in a different form of language and this is a fruitr 
ful source of erroneous explanations. Moliere's 
physician, for example, explains the sleep-pro- 
ducing property of opium by reference to its dormi- 
tive power ; and we similarly explain a slip of the 
feet by reference to the slippery character of the 
ground. 

(3) Sometimes we are not satisfied with the 
best explanation offered, and so we push our in- 
quiry farther, until we explain the clear by the 
obscure. Thus, Newton was not satisfied with 
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gravity as an ultimate fact explaining the attrac- 
tion of bodies to one another. He could not ima- 
gine how one lump of matter could act on another 
at a distance ; and he, accordingly, longed to dis- 
cover some fluid medium through which gravity 
might be supposed to act But the law of 
gravitation may be regarded as the final explana- 
tion of falling bodies. Any supposed medium only 
tends to mystify what is otherwise clear. 

It may be mentioned in this connection that at To suppose a 
times we fall into the opposite mistake of suppo- as dew and 
sing even complex facts or phenomena as simple 
because they are familiar. And hence we are dis- 
posed to treat them as intelligible in themselves, 
without any reference to anything else. Thus, 
combustion or the succession of day and night 
may seem to be such a familiar fact as to require 
«o explanation. But, surely familiarity is no test of 
simplicity or intelligibility. 

§ 6. Exerciaei. 

1. Determine the character of Explanation. Distinguish 
'between Popular and Scientific Explanation. 

2. To explain a phenomenon is to assign its cause.’ 

How? 

3 * Describe and illustrate the different forms of Scienti- 
fic Explanation. 

4* Point out the limits of Scientific Explanation. Can 
we be certain that any scientific explanation is complete and 
-final ? 

5. How does Hypothesis lead on to Explanation ? How 
is Explanation related to Induction ? 

6 . Distinguish between Genuine and Illusory Explana- 
tions, indiciting the chief forms of the latter. 
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7 . Wherein does Explanation differ from Proof ? Does 
everything admit of explanation ? If not, where does expia 
nation cease i 

8 . Illustrate the several ways in which facts and gener* 
ahzations from facts may be explained. Are all modes o 
Scientific Explanation reducible to one principle 7 

9 . Elucidate— The object of Science is explanation.’ 




BOOK IV. 

ACCESSORIES OF INFERENCE. 

CHAPTER XXV. 

Definition. 

§ I. ^Preliminary. Having considered the 
different forms of Inference, let us now proceed to 
study the logical processes which are its acces- 
sories. Logical processes being processes of the 
human mind are all interconnected : they act and 
re-act on one another. Chap. XXXI, § i.) 

Thus, Inferences, as we have seen, involve Proposi- 
tions ; and Propositions, Terms. ( Vide Chap, IV, § 
1.) Again, Terms or Names, to be of any use, must 
carry some sense, i,e., must involve a reference to 
Definition and Classification. To name an object is 
to refer it to a class and to indicate what is implied 
by it. It a|)pears, then, that Definition, Classifica- 
tion, and Naming are all more or less pre-supposed 
in every form of Inference. But, looked at from a 
different point of view, it would seem that Inference 
determines all these processes. We gather the mean- 
ings of Names through Classification and Inference. 
If we exclude proper names, which have very little 
h^cal value, we find that Names ordinarily involve 
a general reference— indicating a passage from the 
known to the unknown. Thus, the meanings of 
Names grow fuller and fuller by successive infer- 
ences. It is in this way that a child comes to 
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know, for example, that cats mew, have whiskers, 
four legs, a tail, a peculiar form, Noticing 
these features in some cats, a child is led to think 
that they are present in all cats. The meaning of 
the term ‘cat* is determined by a series of infer- 
ences. But a name, in its connotative aspect, 
implies definition and, in its denotative aspect, 
implies classification. Inference may, accordingly, 
be said to underlie the processes of Definition, 
Classification, and Naming. 

We see, then, that Inference, Definition, Classii* 
fication, and Naming are all closely connected. 
Valid inference ensures the correctness of Defini- 
tion, Classification, and Naming ; and the correct- 
ness of these processes in its turn secures the 
validity of Inference. Though, however, these 
processes thus interact, we are not concerned in 
Logic with this interaction. We have nothing to 
do here with the mental processes themselves ; we 
are concerned only with the mental products. 
{Vide Chap., Ill, § 2.) And, since we^iave consid- 
ered Inferences above, we shall now turn our atten- 
tion to the exposition of their accessories. And 
the reason for considering these after Inference is 
that, as thought-products, they are often determined 
by prior inferences. 

§ 2. Character and Limits of Defini- 
tion. Definition is but a compendious form of 

♦ Naming is really a complex process, Involving not merely 
inference but also the infiuence of the social intelligence. We 
are, however, concerned here not with the psychological history of 
naming or conception, but with the logical product. Chap. 

IV, § 3, foot-note.) 
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explanation* Its aim is to unfold the meaning of 
a term or class as succinctly as possible. A f^ct, 
however, is intelligible to us when it is assimilated 
and discriminated. {Vide Chap. XXIV, $ i.) To 
know, for example, ^what a rose is, we must dis- 
tinguish it from other things and identify it with 
the members of its own class. It is thus known 
to be a flower having a peculiar fragrance, shape, 
and structure. But, as we have read in the last 
chapter, explanation may be either superficial or 
genuine. The popular form refers merely to the 
, -obvious features, whether they are essential to the 
I thing explained or not. In the case of Definition, 
likewise, the popular form may be content with 
i the bare delineation of the outward and accidental 
I features, as when man is taken to be a laughing 
I animal. This is what is known as Deioriptioa. 
Definition proper is allied to scientific explana- 
I tion and, like it, is concerned with the determina- 
I tion of the essential qualities of the thing defined. 
[{Vide Chap. 1,5 6 and Chap. XXIV, § 2.) And 
; the general condition of a valid definition is that 
! it must indicate the fundamental points of simi- 
larity and difference ; or, as the scholastic formula 
! goes, it must be per genus et differentiam (the 
genus being the point of similarity and the differ- 
entiam, the point of. difference). The accidental 
and superficial features, however successful in 
the ordinary affairs of life in indicating a class, 
generally fail to give an accurate and precise 
knowledge of it. It is said that Plato defined 
^man* as ‘a featherless biped.* And Diogenes, to 
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expose the fallacy of such a definition, plucked a 
fowl and introduced it into his school as Tlato'a 
man/ Plato, of course, was driven to modify his 
definition by adding the further difference ‘with 
broad nails/ But such a procedure is always more 
or less precarious. Hence, in defining a class, the 
fundamental features alone should be given. In 
Description there is rather an appeal to imagina- 
tion, while in Definition, an appeal to thought. It 
is clear from these remarks that those terms which 
have no connotation cannot be defined ; but they 
can be described. Thus, all definable terms ican 
be described ; but all terms which can be des^ 
cribed cannot be defined. 

It may be mentioned here that Explanation, 
like Definition, may be viewed as but a stage in* 
advance of Description. If in Description we 
colligate or unite facts by reference to the features 
or characters which lie on the surface, in Explana- 
tion, as in Definition, we go deeper and try to 
discover laws or conditions which throw light on 
these features or characters. In the one case we 
are concerned rather with the ‘what* of things, 
while in the other we consider the ‘why/ Thus,, 
when Kepler surmised from the observation of z. 
few positions of the planet Mars that its orbit lay 
in an ellipse and he also found that the orl^ts of 
the other planets were of a similar character, he- 
supplied merely a descriptive hypothesis, and tbfe 
was subsequently converted into an explanatory 
theory by Newton when he showed that the 
character of such an orbit in al! these cases followed 
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from the universal law of gravitation binding 
together all material bodies moving in space. II 
Description, therefore, may be said to rest on 
connections which furnish a basis for empirical 
Jaws, Definition or Explanation may be said to 
appeal to characters which afford a ground for 
derivative laws. 

Three important conditions follow from the 
above acctjunt of Definition, (i) Definition must* 
be always of a class and never of an individual,! 
The distinctive character of an individual is found 
in certain peculiarities not to be found in others. 
The group of peculiarities constituting, for exam* 
pie, John can never be found in Jones or James, 
Hence it can never be likened to any other 
group ; and so it cannot be defined. We may, 
no doubt, compare some of the qualities 
red hair, tall stature, aquiline nose, bald head) 
with the qualities of other persons ; but such com- 
parison would mean that each quality, viewed 
by itself, is general, being illustrated in several 
persons. But the entire aggregate constituting 
what we call ^ohn,’ can never be likened to any 
other aggregate. In fact, to suppose it as possible 
is to overlook the individuality of John. (2) Abs- 
tract terms are more easily defined than concrete 
terms, provided the abstract terms do not express 
elementary qualities, which cannot be likened to 
others. And its reason is found in the fact that a 
definition unfolds, the connotation of a term. The 
oonnotative aspect is more prominently present in 
the case, ol absb^t terms, while the denotative 


Feaium of 
; 

(i) Definition 
is always of a 
class and 
never of an 
individual. 


(2) Abstract 
terms are 
more easily 
defined. 



Attributivesi 
however, 
cannot be 
defined. 


( 3 ) Only the 
fundamental 
qualities, 
constituting 
connotation, 
should be 
included in 
the 

definition. 


limits (3f 
DefinUhn : 


(i) Bloment- 
aty qualities 
emiotbe 
defiiMlt 


979 PRINCIPLES OF look:. [BK. IV„ CH. XXV» 

aspect, in the case of concrete terms. In defining 
a concrete term, accordingly, we have to withdraw 
our attention from the denotative, and concentrate 
it on the connotative, aspect. No such abstraction 
is, however, necessary in defining an abstract term. 
Attributives, however, cannot be defined, since 
they express qualities only when standing as predi- 
cates ; but they may be defined through the corres- 
ponding abstract terms. Thus, though )ve cannot 
define ‘virtuous,' we may define ‘virtue’ as ‘the ex- 
cellence of character acquired by habitual obe- 
dience to moral law.* Similarly, to define ‘the 
virtuous* would be to define a concrete term and 
not an attributive. [ Vide Chap. V, § 8.] (3) It is also 
evident from what has been said above that a 
definition should include only the fundamental 
qualities as otherwise it would be contrary to its- 
purpose. As a definition is a condensed form of 
explanation, it must avoid prolixity and redun-* 
dancy alike. The qualities mentioned in a define 
tion should be such as would enable us to compre- 
hend the thing defined in the shortest and easiest 
way possible. These should, accordingly, be the 
cardinal or fundamental qualities on which the 
minor qualities hang and from which these c&o 
easily be deduced. 

From the preceding remarks we can easily 
determine the limits of Definition. The limits 
are (i) We cannot define elementary qualities,, 
such as pleasure or pain, sweetness or bitterness, 
fedness or greenness, likeh^s or imlikeness; And 
the reason is found in the fact that th^ ri^sent 
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unique features which cannot be likened to other 
things : we must either know them directly or not 
know them at all. If Nature has given us the 
power to apprehend these features, no definition 
is necessary ; but if Nature be unkind in this res- 
pect, no definition is adequate. (2) From this it 
follows that the highest or summum genus can- 
not be defined. ‘Thing,’ for example, expresses pure 
being, wjiich can never be viewed as resembling 
anything else, (3) Individual objects, as explained 
above, are also incapable of definition. We 
have read that proper names are devoid of conno- 
tation (Vide Chap. V, §ii); and hence it is not 
possible to define them. 

§ a Forms of Definition. Definitions 
have been distinguished differently from different 
stand-points. Let us notice here some of the 
distinctions. 

(i) The most prominent distinction is that 
between Inductive and Deductive Definitions. In 
laduotive Definition we try to determine the mean- 
ing of a class by examining its particular instances. 
Like inductive inference it proceeds by observa- 
tion and generalization. To arrive at the defini- 
tion of ‘student’ or ‘book/ for example, we have to 
observe different individual students or books and 
thus to gather their essential qualities which go to 
fix the connotation. In Doducitvo Dtflnition, on the 
other hand, we explain the meaning of a complex 
notion by analysing it into its constituent simpler 
notions^ as when we define a triangle to be a figure 
tKHinded by three sides, tike deductive inference. 
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it assumes its dab as having a fixed connotatioii 
and sets before itsdf the task of merely unfolding 
it. We shall advert to the conditions of these two 
forms of Definition in the two following sections ; 
but we should remember that both of them are 
characterized by the same feature of noting the 
important points of similarity and diSerence. 

(2) Definitions have also been distinguished into 
Seal and MomiaaL A definition is said tp be real 
when it explains the meaning of an actually exist- 
ing thing ; while it is viewed as nominal or verbal 
only when it merely unfolds the meaning of a name or 
oValiame!* term, without any reference to the actual existence 
of the corresponding objects. And, as in both the 
cases we have to do with ideas or notions, the one 
may be viewed as clearing up the relation of ideas 
to things, while the other, of names to notions. 

( Vide Hamilton’s Reid, p. 691.) A question is raised 
at times in this connection — Whether a definition 
is directly concerned with things or with names ? 
It is evident that the need of a definition is felt 
only when we have passed the stage of infancy and 
are constrained to think only by means of names. 

( Vide Chap. I, § $.) Thus, "All definitions are of < 
names, and of names only ; but, in some definitions,,’ 
it is clearly apparent, that nothing is intended^ 
except to explain the meaning of the word ;l 
while in others, besides explaining the meaning* of | 
the word, it is intended to be implied that thoel 
exists a thing, corresponding to the word.** 

162.} Mause l contends that, as itrevoyl 
defiidtiofi we to ^0 with ld«M os notion^ii 
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Logic IS concerned with "notional definitions only/j 
"Definition,” be writes, "is confined to the analysis 
and separate exposition of the attributes contained 
in a given concept, and determines not their real- 
ity but their conceivability.** (Prokgomma Logics^ 
pp. 202, 204,) However suitable such a view 
might have been, when forma! truth was regarded 
as the sole end of logical inquiry, it can scarcely 
be maintjained now*a-days when material truth 
is so prominently made the end of Inductive 
Logic. But, it is nevertheless true that Logic is 
directly concerned with notions or thoughts : 

"Every definition,” says Ueberweg, "defines not 
the name, nor the thing, but the notion^ and with it 
the name and the thing so far as this is possible.” 

(LogiCf p. 167.) It may be said, however, in defence Definitions 
of the nominalistic position here, that there are concerneT*^ 
three principal reasons which seem to justify the names, 
view that definitions are primarily concerned with 
names : (l) we invari|J)ly think by means of names Reasons for 
when we are in a position to employ or understand 
definitions ; (2) definitions themselves would be 
vague and indefinite unless couched in precise forms 
of expression ; and {3) the end of definition in every 
case seems to be to fix an accurate * use of terms. 

(Cf. the Socratic art of Definition.) Definition, as 
Whately observes, "is used in Logic to signify an 
expiesmon which expl ins any term, so as to separate 
it Ifom tvttyihing else, as a boundary separates 
fieyi" (Lcjgic^ p. 94;) And this is quite consonant 
with the etymological sense of the term, which 
laying down a boundary’ or marhiiigoat 
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the limits in any case (Lat. definio-^de^ down, and 
finio, to limit, from finis, end), 

(3) Definitions have further been distinguished 
into Substantial and Genetic. A definition is said 
to be substantial when it unfolds the connotation 
or essential qualities of the notion defined ; while' 
it is taken as genetic, when it indicates the way byj 
which we can arrive at an idea of it. Thus, thej 
definition of ‘triangle* as a three-sided rectilineal 
figure is a substantial definition ; but the defini- 
tion that it is formed by a perpendicular plane 
passing through the apex of a cone is a genetic 
definition, [Similarly, the definition that sensation; 
is an elementary mental phenomenon produced' 
by the stimulation of the peripheral extremity of a! 
sensory nerve, when the current is carried to the, 
brain, may be regarded as a genetic definition of\ 
sensation j though there can be no substantial defi-‘ 
nition of it owing to its elementary character. 
Substantial or Essential Defij||itions are thus defi* 
nitions proper; while Genetic Definitions merely 
enable us to have an idea of a thing by indicating 
the mode of its genesis or formation. 

"" § 4. Material ConditionB of Definition. 
The material conditions of definition regulate 
Inductive Definition. To arrive at a correct defi* 
nition of a term, we must ascertain the essential 
qualities of the class indicateid by it We indifier* 
ently speak of defining things and of defining 
names, because names stand for things ^ and 
attempt at determining the true meaning of. a 
term must have referaice to the things sigmfied 
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by it **Definiti6n/* says Mr, Stock, *‘is of things 
through names.” (Logic, p. 1 14.) We have seen 
that definition must always be of a class and 
liever of an individual. {Vide % 2.) It is never 
possible for us to enumerate exhaustively all the 
qualities of an individual, which mark him out 
from the other members of the same species. To 
attempt to do so would be to exhaust infinity, which 
evidently can never be done. Hence definition is 
restricted to general terms alone. And, to gather 
the true sense of such terms, we must carefully 
examine the individuals constituting a class with 
a view to determine their common and essential 
features. This we can do only by noting, as ex- 
plained above, the important points of similarity 
and difference. To arrive at a true definition, we 
must, therefore, observe the following rules : — 

.|(i) We should bring together individuals indi- 
cated by the term to be defined as well as those 
indicated by opposite or contrary terms^ It is not 
meant by this that we are to assemble for compari- 
son all the individuals of a class, which is never 
possible. It implies merely that we ^ould select 
for comparison the representative members of the 
class to be defined as well as those of the opposite 
classes. This will enable us to discover not only 
the important points of similarity but also the 
striking points of difference. This is what is called 
hf Bdn the positive and the negative method of 
cl^nition. They are really parts of one process, 
which aims at discovering the true import of a 
dm or teftm Bain well ol^rves, ^As the state* 
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ment of what is common to a number of partii^ula# 
things, Definition is essentially a process of general 
ization ; while neither particular things, nor thek 
agreements, have any distinct meaning, unless there 
be assignable a distinct opposite. The act of De** 
fining, therefore, consists of a generalizing opera- 
tion, rendered precise at every step by explicit or 
implicit opposition, negation or contrast.*' {Induc^ 
tion, p. 155.) Thus, to define ‘Matter,* /Solid,* 
‘Metal,* or ‘Food* we are to examine representative 
examples of these classes as well as those of the 
opposite classes — such as ‘Mind,* ‘Uquid,* ‘Non- 
metals,* and ‘Poison* as well as ‘Stimulants* — and 
thereby to find out the important points of 
similarity and difference to be included in the * 
definition. 

(2) We should include in the definition only the 
fundamental qualities from which many other im- 
portant qualities follow. The reason of this riile 
is evident from the very nature of definition, which 
aims at conveyifig correct information of a class in 
the briefest form possible. Thus, though there are 
several points of similarity and difference in the 
case of ‘Matter* or ‘Solid,* we include only the 
fundamental or essential qualities (such as ‘exten- 
sion’ and ‘inertia’ in the one case, and ‘resistance 
to force applied to. change the form* in the other) 
in the definition. 

KS) We should take into account the knowledge 
supplied by the sdences in framing our definitions^ 
The connotation of a term is determined, as we 
have seen, not by popular usage but by 



|4^J : DEF^mOK. Ill 

( FVdik ^hap. 1 V, 1 4.) A defimtion 
resting merely on popular estimate is often vari<* 
able and precarious. We can render our definitions 
comparatively stable and accurate only when we 
include in them the qualities proved to be funda^ 
mental by scientific research. The golden rule of 
definition, accordingly, is to take into account the 
most important and the most numerous points of 
community ambng the objects constituting the class td 
he defined. This, as we shall see, is also the golden 
rule of Classification. ( Vide Chap. XXVI, § 2.) 

It is contended by some writers that the Induc- 
tive Definition is rather an impracticable proce^^s, 
since it is by no means an easy task to determine 
the qualities which are essential and common to 
all the members of a class. Difficulties are felt 
here in two ways :~(i) The number of individuals 
constituting a class is too large to be viewed to- 
gether. Even the number of representative in- 
stances is at times numerous and various (as in 
the case of animals or plants), which can never be 
adequately considered for a correct definition, 
(2) There are some doubtful instances which 
may as well be brought under one class as under 
its opposite. They may be called marginal in- 
stances, lying in the middle, which may be drawn 
cither to this side or to that. Is, for example, ether 
material or immaterial ? Is jelly solid or liquid ? 
Is dawn or evening day or night? Is arsenic or 
tellurium a metal or a non-metal ? Is sponge a 
plant or an animal ? As it is difficult to decide 
such cases by hard and fast definitions^whicb, it 
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is urged, would be more or less arbitrar/^a form 
of definition, called Dtfinltioa .ltyjrilM, is suggested 
by the advocates of this view as more suitable to 
the practical needs of life. Such a definition con-f 
sists in referring to a representative member 01? 
variety of the class to be defined, as conspicuously 
exhibiting its prominent features and thus render-* 
ing it intelligible to us. Chap. XXVI, § 3.) 

‘The type-species of every genus, the type-genus 
of every family,** says Whewell, “is that one which 
possesses all the characters and properties of the 
genus in a marked and prominent manner.” 
{History of the Inductive Sciences ^ 11 , p. 122.) 

It may be said, however, in defence of the In- 
ductive Definition that (i) it is not necessary to 
examine . all the members of a class in order to 
discover its essential attributes which are to 
be embodied in its definition. An examination 
of representative instances and at times a careful 
and exhaustive analysis of even a single instance 
may enable us to find out such attributes. ( Vide 
Chap. XVIII, § 2 and Chap, XXII § 6.) Again, 
(2) the marginal instances do not invalidate a defi- 
nition, since they are but exceptions to the rule* 
No one ever confounds opposite classes because 
he cannot precisely determine the character of an 
instance lying between them. “A certain margin f 
says Bain, “must be allowed as indetermined^ and? 
as open to difference of opinion ; and such a margin | 
of ambiguity is not to be held as invalidating the 
radical contrast of qualities on either side. No 
one would enter into a dispute as to the moment 
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when day passed into night ; nor would the uncer- 
tainty as to this moment be admitted as a reason 
for confounding day and night. We must agree 
to differ upon the instants of transition in all such 
cases. While the great body of the non-metals 
can be distinctly marked off from the metals, we 
refrain from positively maintaining arsenic and 
tellurium to be of either class ; they are transition 
individuals, the ‘frontier' instances of Bacon ; in 
that position we leave them.” {Induction^ pp, i 6 o 
161.] (3) Moreover, the so-called Type is viewed 
as a type because it illustrates in it the common 
and essential attributes of a class. The peculiarities 
of a group considered as a type are not taken into 
account ; only those qualities are considered which 
are generally found among the members of the class 
defined. Thus, the determination of a type involves 
a reference to definition. If we be disposed to take 
into account the marginal instances, then, instead 
of denying the possibility of Inductive Definition 
and substituting for it Definition by Type, it 
would be more reasonable to maintain that In- 
ductive Definitions are rather approximate in 
character, being applicable to most members of 
the class defined. Moreover, there is greater 
possibility for a variation of Type than for that of 
Definition. “An Approximate Definition,” observes 
Mr. Read, “is less misleading than the indication 
of a Type ; for the latter method seems to imply 
that the group which is now typical has a greater 
permanence or reality than its co-ordinate groups ; 
whereas, for aught we know, one of the outside 
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varieties or species may even now be supersede 
ing and extinguishing it. But the statement 
of a definition as approximate, is an honest 
confession that both the definition and classifica* 
tion are (like a provisional hypothesis) merely the 
best account we can give of the matter according 
to our present knowledge.” {Logic^ p. 326.) 

We may mention in this connection that the 
difference between Inductive Definition and 
Induction proper lies in the fact that the connection 
of qualities characterizing a class is taken for 
granted in the former, while it has to be proved 
in the latter. *Mn definition,” writes Batn, “the 
conjunction is tacitly assumed ; in induction, it 
is laid open to question ; it has to be proved or 
disproved!* (Induction, p. 2.) In fact, Definition 
may be view^ed as embodying the important results 
of Induction. {Vide Chap. XV, § 2.) 

§ 5* Formal Conditions of Definition. 
The formal conditions of definition regulate 
Deductive Definition. As in deductive inference 
we assume the data to be true, without inquiring 
into their material validity, so in deductive definition 
we assume terms as having a fixed connotation 
which we merely try to explain. {Vide Chap. 
IV, § 4.) ^ The formal conditions have thus; 
reference to the way in which we should unfold! 
the central meaning of a notion and the way in 
which we are to express a definition in language^ 
that we may impart a correct information of the 
term defined.! If Inductive Definition aims at' 
determining tKe true meaning of a term by reference 
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to the attributes of the class denoted by it, 
Deductive Definition aims at properly unfolding 
the connotation already ascertained and stating it 
in a clear and accurate form of expression. The 
formal conditions of definition are 

(i) A definition must set forth the entire 
connotation of the term defined. In defining the 
term ‘ man,’ for example, we should state its whole 
connotatfcn— 'animality ’ and ‘rationality.* The 
scholastic formula of definition— that it should be 
per ^enus et differentiam — indicates the same neces- 
sity, for the genus and differentia constitute 
the connotation of a term, {Vide Chap. IV, $ 5.) 
The violation of this rule gives rise to the fallacies 
of (a) incomplete, {b) redundant, and (c) accidental 
definitions, (<?) When less than the entire 
connotation is stated, the definition is said to 
be partial or incomplete. If, instead of defining 
‘ man’ as a 'rational animal,* we simply state that 
‘ man is an animal,* or ‘ man is rational,' then the 
definition becomes incomplete or imperfect Simi- 
larly, if ‘ circle * be defined as ‘ a figure bounded by 
one line,* the definition is not adequate or complete, 
as part of its connotation is left out. {b) When 
more than the connotation is given in any case, 
the definition is said to be overcomplete or 
redundant^ as when we define 'man* to be 'a 
rational animal capable of drawing inferences,* or 
we define ' triangle * to be ' a three-sided rectilineal 
figure, any two sides of which are together 
greater than the third* (^r) A definition is said 
to be accidental when, instead of stating the 
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connotation, it merely enumerates some accidental 
features, as when ‘ man ’ is said to be * a laughing 
biped,' or * love * is said to be ‘ a medley of endear- 
ments, jars, suspicions, reconcilements, wars, eU., 
then peace again.* Accidental Definitions are but 
Descriptions. It is apparent from these remarks 
that an essential or strictly logical definition should 
not include in it a proprium or accident of the term 
defined. 

It follows from this rule that singular terms, 
having no connotation, cannot be defined, though 
they may be described. Designations, however, as 
significant singular terms, may be defined through 
the common terms entering into their composition. 
( Vide Chap. V, § li.) Thus, the present Viceroy 
of India may be defined as the person who governs 
India now with regal authority as the representa- 
tive of the King-Emperor. The fact is that desig- 
nations are not essentially singular ; they are 
singular only by accident. 

(2) The extent or denotation of a definition 
should be co-extensive with the extent or denotation 
of the term defined. If this be not the case, then a 
definition either includes things not covered by the 
term or excludes those that are covered by it This 
rule merely indicates that the connotation stated in 
the definition must be possessed by every individual 
denoted by the term. The violation of this rule 
gives rise to the fallacy of either too wide ot too nar- 
row. definition. For example, the definition of ^ an 
acute-angled triangle* as ‘a three-sided figure having 
an acute angle' is too wide, while the definition 
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of ‘ a triangle ’ as ‘ a rectilineal figure of three equal 
sides' is too narrow. Similarly, the definition of 
‘table' as ‘a material body ‘ is too wide, while the 
definition of ‘ man ’ as ‘ a civilized rational animal * is 
too narrow. 

(3) A definition should not include the term 
defined or any of its synonyms. To define a term 
by itself or by a synonymous expression is evidently 
to frustrate the end of definition as a satisfactory 
explanation of the term. The violation of this rule 
gives rise to the fallacy oi circle in definition. When, 
for example, we define ‘ man ’ as ‘ a human being 

‘ mind * as * a mental entity * or ‘ liquid ’ as * a fluid 
substance we commit such a fallacy. Such defini- 
tions are evidently quite useless : one, not knowing 
the meaning of the term defined, can never under- 
stand the meaning of such a definition. 

(4) A definition should be expressed in as clear 
and definite a form as possible. The violation of 
this rule gives rise to the fault of obscure or figur- 
ative definition. Definitions expressed in obscure 
and figurative language are unintelligible and even 
liable to misconstruction. Such definitions should, 
therefore, be always avoided. Fallacies arising from 
the transgression of this rule may be illustrated by 
the following examples : — ‘ Youth is the spring 
of life*; ‘camel is the ship of the desert*; 
‘love is a sickness full of woes*; or love is 

“ The silver link, the silken tie, 

Which heart to heart, and mind to mind, 

Ifi body and in soul can bind.** 

(5) ISegativc jdefinitions should be avoided^ when- 
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practicable. A negative definition by merely 
indicating difference fails to convey an adequate 
idea of the thing defined. A definition should, 
therefore, be never negative unless the whole 
meaning of the term defined is negative. The 
violation of this rule gives rise to the fault of 
negative definition. We commit a fallacy of this 
sort when we define ‘birds’ as ‘not insects,* ‘com* 
pound’ as ‘not an element,' or ‘cold’ as ‘not hot* 
Such definitions do not explain the meanings of 
the terms defined, and so they are useless. 

It may be mentioned here that the first two ofj 
the above rules refer specially to the contents or; 
meaning of a definition ; while the last three, rather | 
to its expression. 

§6. Value of Definition. The Inductive 
and Deductive Definitions are really complementary 
processes, securing the correct sense and proper 
use of terms, By the material conditions we 
secure the real truth of our definitions and by the 
formal conditions we ensure their due apprehension 
and application. Jointly they enable us to acquire 
truth and think clearly and consistently. Hence 
we find that the fundamental notions of every 
science are generally defined at the outset. Such 
definitions prevent misconception and confusion 
afterwards. We derive the following advantages 
from Definition- 
al) It renders the meaning of the term defined 
clear and definite, embodying it in language. 

(2) It enables us to avoid tautology and con- 
tradiction. Repetition or inconsistency is often due 
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to the want of the proper comprehensJon of the 
meanings of the terms employed. 

v^3) It enables us to distinguish between real 
and verbal propositions and thus to detect truisms, 
which not infrequently pass for maxims of wisdom. 
How frequently do we not hear dicta like 
these — *It is just to give every man his due,* ‘It 
is but proper that we should not reject reliable 
testimony,’ ‘The greater good should be pre- 
ferred to the less* ! These seem to convey useful 
information because we overlook the definitions 
of the terms used in them. 

t4) It secures correct inference. Fallacious rea-^ 
sonings may often be traced to ambiguity of 
expression or to errors connected with the mean- 
ings of terms. ( Vide Chap. XXX, § 5.) 

§ 7 . Hints for Working out Exercises, (i) In 

determining whether a definition is materially correct, we 
should examine representative instances of the class de- 
fined and see whether they possess the qualities includ- 
ed in the definition. 

(3) We should always try to define a term by refer- 
ence to its proximate genus and differentia. We should 
always take care to see that no part of the differentia is 
left out, thereby rendering a definition incomplete. 

(3) We should not include a proprium or an acci- 
dent in a definition, which should always be concise, 
clear, and accurate. 

(4) In distinguishing between Definition and Des- 
cription, we should ascertain whether the fundamental 
qualities constituting the connotation have been given 
or only the superficial qualities appealing to imagination 
have been enumerated. 


(3) It enables 
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(5) We should remember that singular terms can only 
be described, though designations may be defined. 

(6) Ambiguous terms should be defined by reference 
to the different senses in which they are used. 

Illustrations. 

I. Define Student, Library, Pen, Progress, Elo- 
quence. 

Student i A student is a person bent on the 
acquisition of knowledge. 

Library : A Library is a collection of books be- 
longing to a person or institution for the 
promotion of learning. 

Pen : A pen is an instrument for writing by 
^ means of a fluid ink. 

s^J^rogress ; Progress is advance in a definite 
course or pursuit. 

Eloquence : Eloquence is the influencing of men’s 
feelings and conduct by means of speech, 
a. Test the following definitions : — 

(a) A net is a reticulated fabric decussated at 
regular intervals. 

(3) Porosity is the property which bodies possess 
of having pores. 

(c) A gentleman is a person who moves in good 

society. 

(d) Mercury is not a solid metal. 

(e) Humour is thinking in jest, while feeling in 

earnest, 

' All these definitions are fallacious for the following 
reasons : — 

(a) The definition is obscure. Moreover, it moves 
m a circle, since net and reticulated are synonymous 
terms. 
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DEFINITION. 
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(1) It is a circle in definition. 

(^) It is an accidental definition or description. 

(d) It is a negative definition. 

(e) It is a description. 

§ 8. Xxereisaa. 

1. Disting:ui8h between Definition and Description. 
Indicate the Formal and Material Conditions of Definition. 

2. Define the following terms 

An iai^ l, Pjf^t^ House, Table, Punishmjcsnt, Book, 

Figure, Food^ Society, University, Square, Friend, Child. 

3'.' Test the following definitions : — 

Words are the signs of thought. 

(2) A gentleman is a man living in a decent style. 

A gentleman is a man who wears English clothes. 

(4) Opposed propositions are those which differ in 
quantity and quality. 

A judge is a lawyer who exercises judicial functions. 
^6) Civilization consists in eating with a knife and a fork. 

Black is the opposite of white. 

Ho) A triangle is a figure having three equal sides. 

(9) ' Life is a mode of activity. 

^b) Pleasure is the absence of pain. 

^'(11) Oxygen is a gas. 

(12) Logic is the science of thought. 

HI 3) Gold is a precious metal. 

(14) A disjunctive syllogism is a syllogism whose major 
premise is a disjunctive proposition. 

(15) A candle is a kind of light used before gas was 
invented. 

Hifi) A circle is a plane figure bounded by one line. 

(47) Conversion is the changing of terms in a proposition. 
A citizen is a nsan wbo pays taxes. 

H^9) Death is the extinction of vital forces. 

(20) A soldier is a man brave and ready to die for his 
country. 

v*C2i) A dog is an animal of the canine species. 
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H22) Life is the opposite of death. 

(23) A dog is a domestic animal that barks. 

(24) Virtue is acting rightly. 
f2S) Ignorance is a blind guide. 

(26) Life is the sum of the vital functions. 

(27) Humour is the perception of unexpected incongruities. 

(28) Induction is the colligation of facts by means of an 
appropriate conception. 

vfag) Life is bottled sunshine. 

(30) Logic is the science of proof or evidence. 

(31) Logic is the science of argument, i.e., oi^ inference 
and proof. 

V<l2) Man is a rational biped. 

^^33) Necessity is the mother of invention. 

, (34) A net is a collection of holes strung together. 

(35) Noon is the time when the shadows of bodies are 
shortest. 

Peace is the absence of war. 

(37) Politeness is the oil that lubricates the wheels of 
society. 

>^38) The sun is the centre of the solar system. 

(39) Gravity is a universal property of matter in virtue of 
which every body gravitates to every other. 

(40) Man is an animal that makes clothes for himself. 

(41) Rice is ail article which is used as food in India. 

(42) A periphrasis is a circumlocutory cycle of oratorical 
sonorosity circumscribing an atom of ideality lost in verba) 
profundity. 

(43) Music is an expensive noise. 

(44) Failure is but the want of success. 

(45) A student is a youth attending an educational 
institution with books. 

(46) The Controller of Examinations controls the Univer- 
sity examinations. 



CHAPTER XXVI. 


Division and Cijvssification. 


§ 1. Defiaition, Division, and Classi- 
fication. If Definition is concerned with the 
connotation, Classification and Division are 
concerner^ with the denotation, of a term. In 
the one case, our aim is to explain the proper 
meaning of a term by indicating the common 
and essential attributes of the class denoted by 
it ; while, in the other, our aim is to connect an 
individual (or class) with a class having affinity 
with it, so as to bring out in the easiest manner 
its points of similarity and difference. And, as 
the connotation and denotation of a term are 
closely connected with each other. Definition, Divi- 
sion, and Classification are also intimately related 
logical processes. In defining terms, we are aided 
by division and classification, as these bring before 
our mind the members having striking points of 
similarity and difference, which enter into the defini- 
tion as genus and differentia. Again, definition in 
its turn renders a division and classification precise 
and accurate by laying down the characters on 
which sound division and classification should 
always be based. If classification is not a meaning- 
less process, it involves a reference to definition, 
explicit or implicit, popular or scientific; and, in 
order that definition may be possible, we must be 
able to think together the members of the class 
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which we want to define. It may be mentioned in 
this connection that popular classification, like 
popular definition, is often superficial and vague, 
while the scientific form in each case is compara- 
tively sound and precise. 

Division and Classification, as indicated above, 
have both to do with a systematic arrangement 
of the denotation of a term. They are essentially 
the same process, only beginning at opposite ends. 
In Division we proceed from the higher to the 
lower class, until we come to infima species or the 
lowest groups ; while in Classification, we proceed 
from individuals to classes, and from lower classes 
to higher classes, until we come to the summunt 
genus or the highest class. They are both guided 
by a sense of what is necessary to constitute 
a class, />., by an apprehension of the qualities 
which may be supposed as forming a sort of 
implicit, and often inaccurate, definition. Classi- 
fication and Division may, accordingly, be viewed 
as representing in a condensed and convenient 
form the results of Definition. And we have 
already seen how Definitions may be regarded 
as embodying the conclusions of Inferences, induc- 
tive and deductive. Thus, Classification and 
Division may be taken as containing in a 
nutshell the information gathered by prior logical 
processes. (F/efeChap. XXV, § i.) 

§ 2. OeneralisatioD, Induction, Eic* 
planation, Definition, and Classification. 
Generalisation consists in proceeding from one 
or more instances to all members of the class* as 
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when on observing that Are bums or iron rusts true of some 
in some cases, we conclude that it is equally true mmbets. 
in all other cases. Such inferences, therefore, 
always rest on the detection of a 'common nature’ 
in all these instances, by reason of which we are 
led to think that what is true of some is true of 
all. !f we hastily suspect the presence of such a 
common nature, our • generalization becomes pre- 
carious ; ff, on the other hand, we determine such 
a nature by a careful examination of materials 
and a cautious employment of the inductive 
canons, our generalization turns out to be com- 
paratively certain. Again, when the grounds of 
a generalization are not discovered, it may be 
accepted simply as an empirical truth not con- 
tradicted by experience ; but it cannot then be 
regarded as an induction proper. Induction A 

. ... generaliMtion 

requires that a generalization must stand the test rif^orously 
of the Inductive Canons and so reveal a uniform 
causal connection among the factors or qualities canons is 

viewed as 

constituting the ‘common nature. Inductive. 

Generalization in every form is closely connect- Generaliza- 

' tion, 

ed with Explanation and Classification, since all of Explanation, 
them aim, as we have seen, at the detection of oassifintion 
the points of similarity. And, according as these 
points are fundamental or superficial, we charac- 
terise these processes as scientific or popular. 
Classification regards the points of similarity as 
tiked qualities, while Explanation treats them as in 
a process of genesis. In fact, the distinction be- 
tween quatities, on which Classification is based, CluslSeation 
and processes or activities, on which Explanation is Uw9«^i!** 
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based, is entirely relative ; qualities refer only to 
what we attribute to an object by reference to the 
effects on our senses weight, colour), while 
activities refer to some power or energy by reason 
of which these effects are believed to be produced 
gravity, light). Now, in the case of Explana- 
tion, we refer to the causes which bring about an 
event or produce an object ; while in the case of 
Classification, we refer to the features as they are 
found in it. Thus, if Explanation be described as 
analysing Nature in its dynamic aspect, Classifi- 
cation may be describ:fd as analysing it in its static 
aspect. Both of them, properly carried out, bring 
the mind in harmony with Nature and both satisfy 
our curiosity and rationalise our memory. 

We have already seen that Classification and 
Definition are closely connected. In the one we 
refer an individual or a group to a class supposed 
to possess fixed characters or fundamental attri- 
butes, while in the other we explicitly state these 
so as to convey a clear and accurate idea of th^ 
class as distinguished from other classes. And both 
these functions subserve the end of Explanatior) 
and are exercised by means of correct generaliza- 
tion and induction. Classification as well as Defini- 
tion has, accordingly, been described at times as 
but a compendious form of Explanation. As 
means of communicating knowledge, Explanation 
is rather lengthy, Definition comparatively brief, 
while Classification is condensed to the utmost 
limit ; what is expressed in the case of an Expla- 
nation in several sentences is expressed in a Defi*- 
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nition usually in one sentence, while in a Classifi* 
cation the sense is conveyed merely by a term or 
name, 

§ a Character and Forms of Classifi- 
cation. Classification is the systematic arrange- 
ment of objects in groups according to certain 
points of similarity and difference. Every classi- 
fication is relative to some end in view. A painter, 
for example, may classify birds into animals that 
are beautiful and those that are not ; while a musi- 
cian may classify them into singing creatures 
and those that are not so. Man, for exanrple, 
may be classed under vertebrate animals by the 
zoologist, while under moral beings by the 
moralist. Popular classification is mainly deter- 
mined by the special character of experience and 
intercstingness. Popular classification is thus to 
a great extent capricious, superficial, and variable. 

(1) Classification may be either (tr) general or 
(b) special, {a) General or soientiAo claisification 
aims at knowledge : objects are classified accord- 
ing to their important and prominent qualities. 
The golden rule of ecientific classification is that ob- 
jects should be classified according to their most 
important and most numerous points of community, 
(b) Special Glassification has reference to some defi- 
nite or particular end in view, as when horses are 
classified into animals that are fast and those that 
are slow. 

(2) Classification has otherwise been distingu- 
ished into (a) natural and (b) artificial, (a) Natural 
classiflcatiopi is b^se^d. .On real points of similarity 
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and difference, i, e,, on numerous and important 
points of community among objects which differ 
from others. The Natural Kinds (Minerals, Plants, 
and Animals), for example, constitute distinct 
classes, in as much as they are separated from one 
another by prominent and numerous features. 
According to Mill, the qualities of Natural Kinds 
are really inexhaustible. Natural classification is 
allied to the scientific form referred to above. (6) 
Artificial classification, on the other hand, is based 
on some feature arbitrarily selected as the principle 
of classification. As when balls are classified into 
things that are red and those that are not so. 
Artificial classification is thus allied to the special 
form indicated above. 

The distinction between Natural and Artificial 
Classification is based on the assumption that the 
natural classes are more or less fixed, being 
characterized by a definite group of qualities as 
given by Nature, while the artificial classes are 
formed by pure caprice or the requirements of man. 
In the one, we adapt our classification to what is 
settled by Nature ; in the other, we arbitrarily 
readjust the natural groups to suit our own ends. 
The origin of this distinction may be traced to 
Mill’s doctrine of J?ea/ or Natural Kinds^ indica- 
ting classes (such as Minerals, Plants, and Animals) 
on which their special features have been perma- 
nently stamped by Nature. And the peculiarity of 
Natural Kinds is that they are characterized by an 
indefinite number of common attributes, while arti- 
ficial classes have at most only a few points of simi- 
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larity. Thus, if the qualities of man, plant, metal, or 
sulphur are numerous, those of such classes as 
round things, tables, libraries, or pens are com- 
paratively few, 

It may be mentioned, however, in this connection 
that the distinction between Natural and Arttficial 
Classification is not quite sound, (a) Even if we 
assume that Nature has unalterably fixed the dis- 
tinguishing qualities of the Natural Kinds, still 
in classifying them we have to select only some 
qualities as the ground of our classification, ignoring 
the rest. And, in the case of artificial classification, 
we have also to select from among the possibilities 
furnished by Nature. In classifying things into, 
say, large and small, we have to take into account 
the size in any case, which is supplied by Nature, 
{b) The view— that in natural classification the 
points of similarity are numerous, while in artificial 
classification they are few — is not strictly true. If 
we closely observe, we find that the points of differ- 
ence between such artificial classes as rupees and 
sovereigns, Englishmen and Santals, Colleges and 
Pathshalas are not few, each group being charac- 
terized by many qualities, (r) We find, however, as 
a matter of fact, that ihe different natural classes 
which we treat as separate, have often important 
points of similarity ; and the modern Theory of 
Evolution tries to show that the different grades of 
being are developments out of one primitive stock. 

We find, accordingly, Claisiftoation by Serwi^ 
emphasized now-a-days. As the entire animal 
life, for example, represents one kind of 
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being manifested in different degrees or grades, 
the arrangement of its different forms in a series, 
according to the more or less perfect manifestation 
of its fundamental qualities, is more conducive to 
the discovery of its essential attributes than a 
mere detached enumeration of the several forms. 
Thus, the vertebrate animals may be arranged in 
a serial order beginning with the highest class, 
mammals, and then proceeding to birdc, reptiles, 
amphiliia {e.g,, frogs), and fishes. Such an arrange- 
ment enables us to discover easily, by the Method 
of Concomitant Variations, the fundamental quali- 
ties which characterize the kind of being manifest- 
ed in different forms. We discover, for example, 
in this way that the essential qualities of the verte- 
brata are the possession of a backbone, a nervous 
system, jaws as parts of the head, and four limbs 
disposed in pairs. “The requisites of a classifica- 
tion intended to facilitate the study of a particular 
phenomenon,'* says Mill, “are, first, to bring into 
one class all Kinds of things which exhibit that 
phenomenon , in whatever variety of forms or 
degrees ; and secondly, to arrange those Kinds in 
a series accor^Jing to the degree in which they ex- 
hibit it, beginning with those which exhibit most of 
it, and terminating with those which exhibit least.*' 
{Logic^ II, p. 289.) The Evolutionist carries Classi- 
fication by Series to its farthest limit when he tries 
to weave a connected account of the entire uni- 
verse. {Vide Chap. XVIII, § 7.) 

(3) Classification may again be divided into {a) 
Deductive and (i) Inductive, Deductive Olairi- 
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fication, or what is ordinarily called Division, con- 
sists in dividing a class into sub-classes, and these 
sub-classes again into smaller groups, and so on, 
until we come to the lowest species, ( 6 ) Inductive 
Claseiflcation, or what is sometimes simply called 
Claesifloation, consists in arranging individual 
objects into groups or classes according to their 
points of similarity and difference. These groups 
are again brought together under higher groups, 
and so on* by reference to the prominent points of 
similarity. If deductive classification proceeds 
from the more general to the less general, induc- 
tive classification proceeds from the less to the 
more : if the one be described as a down- 
ward process, the other may be described as an 
upward one. 

The distinction between Deductive and Induc- 
tive Classification, like that between Deduction 
and Induction, is not an absolute one. Deductive 
Classification involves the inductive form, and 
Inductive Classification involves the deductive 
type. When, for example, we divide animals into 
rational and irrational, we assume the presence or 
absence of rationality as the principle of Classi- 
fication, which must have been gathered by Induc- 
tion. Inductive Classification, similarly, implies 
the deductive form. When, for example, we classi- 
fy tables, chairs, and benches as furniture, we as- 
sume that there is a bond of similarity among 
them, by reason of which the smaller classes follow 
from the larger one. There is a hypothesis as to 
the ground of resemblance under which the things 
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to be classified may be brought, from which 
they may, so to speak, be deduced, Though 
Deductive and Inductive Classification are thus 
closely connected, yet we may call a classification 
Deductive or Inductive according as it prominent- 
ly illustrates this or that method. 

Is Classification by Type or by 
Definition? It is a matter of controversy among 
logicians whether we classify by reference to type 
or definition. Whewell contends that 'Classifica- 
tion proceeds by type. A Type^ is an eminent 
example of a class embodying its characteristics in 
a conspicuous and complete form. In order to 
define food, for example, we may take milk, rice or 
bread as a type, since it embodies the qualities of 
food as nourishment in a prominent form, and we 
may then try to bring other objects under the class 

• “The type of each genus,*’ says Waterhouse, “should be 
that species in which the characters of its group are best exhibit* 
ed and most evenly balanced.” Mill also writes, “We must 
consider as the type of the class, that among the Kinds included 
in it, which exhibits the properties constitutive of the class, in the 
highest degree conceiving the other varieties as instances of 
degeneracy, as it were, from that type ; deviations from it by 
inferior intensity of the characteristic property or properties. For 
every phenomenon is best studied {cateris paribus) where it exists 
in the greatest intensity. It is there that the effects which either 
depend on it, or depend on the same causes with it, will also exist 
in the greatest degree. It is there consequently, and only there, 
that those effects of it, ov joint effects with it, can become fully 
known to us ; so that we may learn to recognise their smaller degrees 
or even their mere rudiments, in cases in which the direct study 
would have been difficult or even impossible. Not to mention 
that the phenomenon in its higher degrees may be attended by 
effects or collateral circumstances which in its smaller degrees do 
not occur at all, requiring for their production in any sensible 
amount a greater degree of intensity of the cause than is there met 
with. In man, for example, (the species in which both the phenom- 
enon of animal and that of organic life ex'st in the highest degree) 
many subordinate phenomena develop themselves in the course of 
his animated existence, which the inferior varieties of animals 
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(food) by reference to it (/. milk, rice or bread). 
So in classifying flowers, we may take the rose or 
the lily as the type ; or, in forming the class 'felidae', 
we may take the tiger as the type and then bring 
the lion, the leopard, the cat, the puma under the 
class as they more or less resemble the type. Like- 
wise, in classifying things into solid, liquid and 
gaseous, we select their types, such as stone, water 
and hydrogen respectively ; and things resembling 
one or otTier of these types are classified as solid, 
liquid or gaseous. (A class is thus formed | 
by the type round which individuals resem-^ 
bling it are brought together. “Natural Groups,” 
cays Whewell, “are best described, not by anyi 
Definition which marks their boundaries but by a ; 
Type which marks their centre.'^^ The Type of any * 
natural group is an e^^ample which possesses in a 
marked degree all the leading characters of the 
-class. A Natural Group is steadily fixed, though 
not precisely limited ; it is given in position, 
though not circumscribed j it is determined, not by 
a boundary without, but by a central point within ; — 
not by what it strictly excludes, but by what it 

do not show. The knowledge of these properties may never- 
Iheless be of great avail towards the discovery of the conditions 
and laws of the general phenomenon of life, which is common to 
man with those inferior animals. And they are, even, rightly consid- 
ered as properties of animated nature itself ; because they may 
evidently be affiliated to the general laws of animated nature ; 
because we may fairly presume that some rudiments of feeble 
degrees of those properties would be recognised in all animals by 
more perfect organs, or even by more perfect instruments, than 
ours , and because those may be correctly termed properties of a 
class, which a thing exhibits exactly in proportion as it belongs to 
the class, that is, in proportion as it possesses the main attributes 
constitutive of the class." (Logici II, pp. 391 -292.) 
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eminently includes ; — by a Type, not by a Defini- 
tion." {Novum Organon Renovatum^ pp. 2 1 — 22 .) 

Mill, however, contends that Classification is 
based on definition. The essential attributes or; 
characteristics of a species must first be definitely; 
laid down, and then objects should be classified.*’ 
by reference to them. Mill’s method presents the 
difficulty of classing individuals which prominently 
resemble a class but may not possess all the attrib- 
utes included in the Definition. Should we, for 
example, regard idiots and lunatics as men ? Is 
sponge a plant or an animal ? Mill, no doubt,, 
would question the propriety of including such 
individuals in the class : scientifically they should 
be left out. But he admits that classification is 
often suggested by type, though it is to be correct* 
ed by definition. 

It appears that Whewell refers to the ordinary 
method of classification. Ordinarily, we never take 
the trouble of carefully examining the individual 
objects and gathering their connotation before 
classifying them. We classify by reference to the 
average impression or type. The earlier classifica- 
tions, in the history of the race as well as of the 
individual, are of this form. Mill's account of classi- 
fication, on the other hand, refers to the correct or 
ideal form of classification. Classification should 
always be by reference to the deep-seated and 
numerous points of community embodied in a 
definition. If Whe well’s account indicates the 
actual form of classification, Mill's indicates thie 
logical form. With regard to classification by 
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types, Jevons writes, “Perplexed by the difficulties 
arising in natural history from the discovery of 
intermediate forms, naturalists have resorted to 
what they call classification by types. Instead of 
forming one distinct class defined by the invariable 
possession of certain assigned properties, and 
rigidly including or excluding objects according as 
they do or do not possess all these properties, 
naturalists select a typical specimen, and they 
group around it all other specimens which resemble 
this type more than any other selected type... It 
would be a great mistake to suppose that this 
classification by types is a logically distinct method. 
It is either not a real method of classification at 
all, or it is merely an abbreviated mode of represent- 
ing a complicated system of arrangement. A class 
must be defined by the invariable presence of 
certain common properties. If, then, we include an 
individual in which one of these properties does 
not appear, we either fall into logical contradiction, 
•or else we form a new class with a new definition. 
Even a single exception constitutes a new class by 
itself, and by calling it an exception we merely 
imply that this new class closely resembles that 
from which it diverges in one or two points only." 

• {Principles of Science^ pp. 722-723.) 

§ 5. Classification Modified by Evolu- 
tion. The old doctrine of classification slmuld 
be modified to suit the modern Theory of Evo- 
lution, Classes can no longer be viewed as essen- 
tially and fundamentally distinct, possessing 
■different or unlike attributes. The different 
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dilFerent 
qualities, has 
been modified 
by the! heory 
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which rlassi* 
lies them as 
members of 
the same 
family by 
reference to 
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or proximity 
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Classification 
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tive, while 
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was inductive 
and empirical. 


species are not radically distinct ; they are 
but different developments out of the same 
stock, under varying conditions. Consistently 
with the theoiy of evolution, when we classify, 
say, plants or animals, by reference to ‘affinity,* 
‘affinity’ should be understood as implying near- 
ness of descent from the same stock. The animal 
kingdom, for example, may be regarded as a 
family tree illustiating a long line of ancestors ; 
and we should classify the different kinds of 
animals into higher or lower classes according to 
the pio\imity or remoteness of their descent from 
the primitive stock. Men may thus be brought 
under apes as their immediate ancestors ; and 
apes may be brought under quadrumana, that may 
similarly be brought under mammals, and so oni 
In fact, the character of classification is altered : 
it is no longer based on empirical laws having 
reference to the fixed and unalterable characters of 
the different classes ; it rests rather on derivative 
laws following from causation. If previously classi- 
fication was essentially inductive and empirical ; 
as modified by evolution, classification becomes' 
rather deductive and derivative. 


Classification 
and Concep- 
tion are 
closely con- 


§ 6- Classification, Conception, Abstrao 
tion, and Generalization. Classification and 
Conception are evidently very closely connected 
I other. We classify objects when we bring 
inflations or concepts. Without 
' lie a classification. In* 
and thus to 
flbstrac- 
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tion and analysis. (Yide Chap. IV, § 3, Chap. XVI, 
§4, and Chap. XXVIll, § 2.) 

Abstraction should bs distinguished from Ana- 
lysis by the fact that, in it, we do not exhaustively 
consider all the constituent qualities, but we con- 
sider only some, withdrawing our attention from 
the rest ( 7 /^/(?Chap. XVI, § 4.) Analysis thus 
involves abstraction at every step. There are 
differencpj of opinion with regard to the character 
of abstraction itself : — [a) some hold that abstrac- 
tion means the withdrawal of attention from cer- 
tain features ; ^h) while others contend that abs- 
traction implies the direction of attention to certain 
features. In the midst of this apparent diversity 
of opinion we find that there is a common point. 
The concrete exercise o^ attention in every case 
involves both a positive and a negative factor. We 
can, for example, never direct ^our attention to the 
stature alone of a person without for the time 
being withdrawing our attention from the other 
features, sucb as colour, form, &c. But if we still 
persist in raising the question, Which of these two 
aspects of attention— negative and positive— is in- 
dicated by abstraction ? then we may find a reply 
in the etymology of the term itself. The ety- 
mology of Abstraction (Lat abs from, and 
traho, to draw) suggests that we are to understand 
by it the negative aspect rather than the positive, 

A question has been r-iised as to the relation of 
Abstraction to Generalization, Without entering 
into the perplexing psychological aspect of the re- 
lative priority of either of these two processes 
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(which is outside the scope of our study), we may 
simply observe that these two processes are very 
intimately related to each other. Whenever we 
withdraw our attention from certain features, we 
evidently have general ideas of them, without 
which we can never at all be aware of the features 
from which to withdraw our attention. Again, it is 
by withdrawing our attention from the individual 
peculiarities that we direct our attention to the 
common features and thus form general ideas of 
classes. Abstraction and Generalization thus 
go hand in hand. '‘What we understand by Gener- 
alization,” observes Dr. Venn, “is to be interpreted 
in a wide sense : we must be careful to associate 
with it all that process of analysis, and of the re- 
quisite exclusions, by which alone generalization 
can be made trustworthy.” (Empirical Logic^ p. 356.) 

^ § 7. The Rules or Conditions of Classi- 

fioation. The rules of scientific classification 
are the following : — 

(i) Place together in groups those things that 
possess in common the most numerous and the most 
important qualities. This is the golden rule of 
definition and classification alike. To classify ob- 
jects on the ground of some one quality, such as the 
presence of four legs or warm blood, is not souseful 
as to bring together things having several impor- 
tant points of community {e,g^ Mammalia, Fehdce, 
RosacccE). And tn classify objects merely by refer- 
ence to their superficial or outward features (such 
as colour, form, hair), however serviceable it may 
be for practical purposes, is scientifically useless. 
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(2) Cpmect the groups having close affmity ( 2 ) Distin- 

separate those that are marked by important points byTrliportaTt 

of difference. This rule enables us to distinguish 

^ ’ similarity and 

aright the classes which are characterized by prom- difference, 
inent differences, though they may have also 
points of similarity by reason of which they may 
be viewed as subdivisions of a higher class. Thus, 

Birds are distinguished from Reptiles, though both 
of them are brought under the higher c’ass, Saurop- 
sida, 'characterized by the absence of gills, by 
having the skull joined to the vertebral column by 
a single occipital condyle, the lower jaw composed 
of several pieces, and united to the skull by means 
of a special (quadrate) bone and by possessing 
uncleated red blood corpuscles.* 

(3) Graduate the classification upwards, tracing Graduate 
smaller groups to higher or more general classes and 
continuing the process until a comprehensive class or wards. 
kingdom is reached which shows the affinity. Such 

a plan has the advantage of exhibiting in a com- 
prehensive scheme the mutual relation of the sub- 
divisions according to their fundamental points of 
similarity and difference. 


(4) The proximity of subdivisions in a general (4)Theprox. 
scheme should be determined by the degree of their 
affinity or similarity ; and their distance, by their classes in a 
difference or variation. This rule implies that, in fcheme of 


arranging the classes we shoidd place them so in 


claesiiication 
should be 


a scheme of classification that their proximity determined 

by the 

should indicate their similarity, and their distance, degrees of 
their difference ; and the degree of proximity or i?y andTiffcr 
distance should indicate the degree of similarity or 
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difference. Thus, instead of classifying triangles 
into equilateral, scalene, and isosceles, it would be 
better to classify them into equilateral, isosceles and 
scalene, showing the gradual descent in the equality 
of sides. A sliding scale is better than abrupt 
transitions. The truth of these remarks will appear 
from the following table of the classification of 
Animals given by Mr. Read in his Logic 


Kingdom : 

Sub-kingdom 

Class t 


Animal Kingdom 

Vertebrates Invertebrates (5 Sub-kingdoms) 


Sauropsida . ^ ^ ' Ichthyopsida . 

I '' I 


Mammals Birds Reptiles Amphibia Fishes 


' vr 


Sub-Class : Placental 


I 

l^piacental 


Ornithodelphia 

' 


Division : Monodelphia Didelphia 

1" r ^ r 

Order: Quadrumana Rodentia Carnivora Ungulata Cxtacea, 

I 




Section : 
(Family) 


I I I 

Pinnigrada Plantigrada Digitigrada 

(Seals, etc.) (Bears, etc.) j 


I . ,1. I in 

Genus : Mustelidse Viverrid;e Hy^cnid^e Canidae F'elidai 
(Weasels, etc.) (Civets, etc) 


I 


Species ; Lion Tiger Leopard Puma Lynx Cat, etc. 


I . i I 

Variety : African Syrian Cave-lion (extinct). 
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It may be mentioned here that the term 
‘species’ is used in Division or Deductive Classifica- 
tion to express any class which may be viewed 
as included in another, the terms species ^and 
genus being entirely relative, (yide Chap. IV, 
§ S*) In (Inductive) Classification, ‘species’ usually 
stands for the lowest class alone, the highest being 
called kingdom. If, in any case, the lowest class 
is still divisible into smaller classes, these are 
named as sub-species or varieties. The names of 
the different classes in Inductive classification may 
be arranged in order of generality thus — (i) King- 
dom, (2) Sub-kingdom, (3) Class, (4) Sub-class, 
(S) Division, {(S) Order, f7) Section or Family, (8) 
Genus, (9) Species, (10) Variety. 

§ 8 The Rules or Conditions of Divi- 
sion. Before proceeding to consider the rules 
of Logical Division, let us distinguish it from the 
other forms of Division with which it is liable to 
be confounded. Division is said to be either 
Logical, Physical, or Metaphysical. Logical 
dmaion is the division of a class ; it is the syste- 
matic arrangement of the denotation of a general 
term into groups or smaller classes according to 
the presence, absence, or varying degree of some 
important attribute. We may divide, for example, 
the class ‘man’ logically into the sub divisions 
learned and other than learned, according to the 
principle — presence or absence of learning. Similar- 
ly, we may classify ‘man’ differently according to 
some other principle {c.g,, height or stature) and 
get the sub-divisions—tall, short, and of medium 
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Rules of 
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ft) The term 
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general. 
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physical or 
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division , 


size. While logical division is thus the division of 
a class, physical division or partition is the division of 
an individual into its constituent parts. Thus, 
phy.^cal division is always the division of an 
object indicated by a singular term. If, for 
example, we divide ‘man' into the head, the 
trunk, and the limbs, we get an example of 
physical division. If physical division is the 
breaking up of an object into its component parts, 
metaphysical division or analysis is the enumeration 
of the con.stituent qualities of an object. Meta- 
physical division is illustrated when we divide ‘man’ 
into animality and rationality. It is but the enumera- 
tion of the attributes or qualities found in man. Simi- 
larly, ‘chalks’ may bs logically divided into, say, 
drawing chalks and other than drawing chalks. The 
physical division of ‘chalk’ would be to break it up 
into its component part.s, while its metaphysical 
division would be its analysis into its constituent 
qualities, such as whiteness, opacity, brittleness, &c. 

As, in Logic, we are not concerned with physical 
partition or metaphysical analysis, we shall limit our 
inquiry to the determination of the conditions of 
logical division. The rules of logical division are : — 
(i) The term to be divided must be general : a 
class can be divided into sub-classes. The viola- 
tion of this rule gives rise, as shown above, to the 
fallacy of physical or metaphysical division. It is 
apparent from this that a collective term, as such, 
cannot be logically divided. If we divide ‘a library' 
into the books of reference, science, history, and 
fiction, we are guilty of physical division, as we 
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divide an individual into its parts. The division of 
‘.the British Parliament' into the House of Lords 
and the House of Commons, pr of ‘a forest’ into, 
say, the mango trees, pine trees, teak trees, and sal 
trees similarly indicates physical division. 

(2) There should be a single principle of divi- 
sion — a fundamentum divisionis. Whenever we 
divide a term, we must accept as the principle of 
division a single line of thought — the presence, 
absence, or varying degree of some important at- 
tribute. When, for example, we divide ‘men’ into 
tall, learned, and virtuous, we transgress this rule, 
since we adopt more than one principle as the 
principle of division. The fallacy arising from the 
violation of this rule is technically called the fallacy 
of cross division^ Similarly, the division of ^tables’ 
into circular, wooden, marble, brown, and heavy, or 
of 'coins' into English, French, gold, round, and 
valuable illustrates the same fallacy. 

(3) The name of the class divided must be appli- 
cable to each of the sub-divisions. When, for ex- 
ample, we divide ‘men’ into learnt d and other than 
learned, we can predicate tlie term ‘man’ of each of 
the sub-divisions. The violation of this rule gives rise 
to the fallacy of physical or metaphysical division. 
When, for example, we divide ‘a table’ into its top, 
legs, and framework, or ‘gold’ into its malleability, 
weight, and yellow colour, we cannot predicate the 
name ‘table’ of the top, legs, or framework, nor 
‘gold’, of malleability, weight, or yellow colour. 

(4) AH the sub-divisions taken together must make 
up the class divided \ otherwise the division is said to 
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be incomplete. If, for example, we divide 'men^ into 
tall and short, the division may be said to be incom* 
pletCy in as much as men of medium size are left out 
of account. Similarly, to divide ‘triangles* into equi- 
lateral and scalene, or ‘the articles of food* into sweet 
and sour would be to commit such a fallacy, as the 
isosceles triangles, in the one case, and the things 
having some other taste, in the other, are passed over. 

(5) The sub-divisions must exclude one another \ 
otherwise we get the fallacy of what ‘is called 
overlapping division. If, for example, we divide 
men into tall, honest, and industrious, we are 
guilty of this fallacy, in as much as industrious 
men may be tall or honest, honest men may be tall 
or industrious, and tall men may likewise be honest 
or industrious. Thus, the sub-classes overlap, 
they are not mutually exclusive. It may be men- 
tioned in this connection that the transgression of 
this rule involves also the violation of the second 
rule given above, which may be regarded as the 
principal rule of Division. 

(6) A class should be divided into its proximate 
sub-classes^ as otherwise a division is not likely, to 
serve any useful purpose, The transgression of 
this rule gives rise to the error known as division 
by a leap, If, for example, we divide ‘animals’ into 
learned men and those that are not learned, the 
division is practically useless. We may divide 
‘animals’ into rational and irrational, or ‘men* into 
learned and other than learned ; but to divide 
‘animals’ into those that are learned and those that 
are not so is, to say the least, fanciful and eccentric. 
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Whenever we logically divide a term, it is often 
difficult to ascertain, without a knowledge of the 
subject-matter of the term divided, whether the 
rules given above are satisfied or not Hence a 
form of division known as division by dichotomy 
is suggested which, from its mere form, shows that 
the logical rules are satisfied. Division by Dichotomy 
(Gr. dicha^ in two, and temno^ to cut) is the division 
of a class into two contradictory sub classes, as 
when weMivide men into tall and not-tall, tables 
into rectangular and not-rectangular, horses into 
fast and not-fast, days into bright and not-bright 
As contradictory terms are mutually exclusive, and 
as, taken together, they make up the whole uni- 
verse, we are sure, in the case of division by 
Dichotomy, that the several logical rules are ob- 
served. It is based on the Principle of Excluded 
Middle.^ ( Vide Chap. 1 1, § 6.) 

If the table in the preceding section illustrates 
how the different forms of animal life may be sys- 
tematically grouped under different classes, the 
following tables illustrate how a higher class may 
be systematically subdivided into smaller groups 
by the process of Dichotomy : — 


Fi^:ure 


Rectilineal Not-reclltlineal 


Triangular Not-triangular. Circular. Not-circular 


Division by 
Dichotomy is 
the division 
of a class into 
contradictory 
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It ensures 

formal 

correctness* 


Illustrations. 


Hqu^teral. Nct*equilateral. 


Oval. Not-oval, 
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Living Beings 


Plants Animals 

1 


Vertebrata Invertebrata 



, ® Division and 

K * Olassiflcation. The uses of Classification are 

(]}ltii« briefly the following. — (r) Classification by in- 

condensed o / ✓ 

andcomper- dicating the important points of similarity and 

eipUnatkJn^^ difference, enables us to understand things aright. 

’ Classification, as we have said, furnishes the 
necessary information in a compendious form : it 
is but an abbreviated CKplanation. Whenever we 
refer an object to its appropriate class, we know 
at once its important points of similarity and 
difference and thereby we understand it. The 
difference between Explanation and Classification 
lies (a) in the one being an explicit and fully ex- 
pressed, while the other being an implicit and con* 
densed, mode of accounting for things, and {b) in the 
one being concerned with phenomena or changes, 
while the other, with things as they are found 
or given. As Mr. Read says, “Explanation ana- 
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lyses Nature in its dynamic, Classification in its 
static aspect. In both cases we have a feeling of 
relief” {Lo^ic^ p. 303.) 

(2) Classification is an important aid to me- 
mory. Whenever we refer an object to a class, 
we render its retention and subsequent revival 
easy. To remember the innumerable objects in- 
dividually is difficult, if not 'impossible j but to 
remembe^ them by reference to their classes or 
points of similarity is comparatively easy. 

(3) Classification gives control over the 
contents of memory. By marshalling things into 
classes we can readily find them out when wanted. 
A poet or a scientist, for example, may thus look 
in the right direction for a simile or an appropriate 
example. Classification suggests also hypotheses 
by analogy. It, accordingly, facilitates communica- 
tion and explanation. This use is illustrated also 
in Division. 

The uses of Division are : — (i) Division gives us 
a definite knowledge of the denotation of a term 
and the differences which may exist among its 
several groups. It thus renders the application of a 
general term more precise or accurate. (2) Division 
is an important aid to the specialization of inquiry 
and thus to the discovery of secondary laws, which, 
as we have seen, are of great practical value. [ Vide 
Chap. XXIII, § 5.] (3) It enables us also to think 
and reason systematically by reference to the 
distinct subdivisions of a class. It thus prevents 
confusion and is an aid to the clearness of thought 
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It should be remembered in this connection 
that Division and Classification, when based on 
numerous and important points of similarity among 
the objects divided or classified, are more or less 
the work of the mind and are thus relative to 
definite interests, scientific or otherwise. ‘Men,’ for 
example, may be classified under bipeds, mammals, 
or intelligent beings according to the end in view ; 
and ‘men* may likewise be divided into Christians 
and non-Christians, civilized and uncivilized, or 
honest and dishonest. At times Division or Clas- 
sification is scientific, being based on several essen- 
tial points of similarity ; and, at times, it may be 
practical, designed to serve some desirable end. 
Thus, birds may be classified by reference to their 
notes by a musician, their plumage by a painter, 
and their structure or habits by an ornithologist, 
We may similarly classify the subject-matter of a 
book in one way in the ‘Contents* and in a different 
way in the ‘Index.* It may be mentioned in this 
connection that an Index ClaBeification has the 
advantage of limiting the possible classes to the 
number of the alphabet in a language (26 in Eng- 
lish) and of arranging them in regular succession, 
so that they can be easily found out and their 
definite characters, promptly known, The Index 
Classification is ordinarily a secondary form, which 
is required to help the primary form of Classifica- 
tion based on the golden rule. Thus, the classifica- 
tion of plants or animals is primarily based on deep- 
seated and fundamental attributes discovered often 
by patient research involving dissection, micro- 
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scopical examination, and careful comparisoil of 
different specimens. Similarly, the subject-matter 
of a book may be distributed in different chapters 
according to some fundamental principle deter- 
mining the division of topics. But, to a beginner, 
the essential attributes of the different classes and 
the plan of division or classification would be a 
sealed book, if he be not aided by an analytical key 
which seryes as an index or guide to the different 
divisions or classes and their fundamental qualities. 
We find, accordingly, the Index Classification 
adopted for the diagnosis of plants, animals, 
diseases, etc,y and hence it is known also as 
Diagnostic Classification, The different signs of 
structural differences or of morbid processes are 
recorded in the Index, which enables us to deter- 
mine the character of a plant, animal, or disease by 
reference to the concurrence of the signs or symp- 
toms. We thus infer the character of a plant, 
animal, or disease, by observing, say, the flowers 
and leaves, the teeth and limbs, the pulse, tongue, 
and temperature, in any case, and by comparing 
the characters observed with those recorded in the 
Index. {Cf, The Linnaean System of Botany.) 

Having indicated the uses of Division and 
Classification, let us now consider their limits. The 
limits to classification are the limits to definite and 
precise knowledge. *‘A full classification,** says 
Jevons, “constitutes a complete record of all our 
knowledge of the objects or events classified, and 
the limits of exact knowledge are identical with 
the limits of classification.” [Principles of Science^ 
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p. 73L] (i) When we cannot satisfactorily ascer- 
tain the characters of an object or phenomenon, 
we cannot refer it to a particular class. Thus, there 
are difficulties in determining whether ether is 
material, or sponge, an animal. (2) The marginal 
instances also do not admit of easy classification. 
[Vide Chap. XXV, § 2.] (3) Composite objects 
whose constituents are combined in varying pro- 
portions cannot easily be referred to their classes. 
^‘Granite,’' for example, “is a mixture of quartz^ 
felspar, and mica, but there are hardly two speci- 
mens in which the proportions of these three con- 
stituents are alike, and it would be impossible to lay 
down definitions of distinct species of granite 
without finding an infinite variety of intermediate 
species. The only true classification of granites, 
then, would be founded on the proportions of the' 
constituents present and a chemical or microscopic 
analysis would be requisite, in order that we might 
assign a specimen to its true position in the series.’^ 
[Jevons, op. ciL] (4) Still more difficult is it to 
classify a varying phenomenon whose composition 
is not known. “If we attempt to classify tastes, we 
may rudely group them according as they are sweet, 
bitter, saline, alkaline, acid, astringent, or fiery ; but 
it is evident that these groups are bounded by no 
sharp lines of definition. Tastes of mixed or inter- 
mediate character may exist almost ad infinitufn^ 
and what is still more troublesome, the tastes clearly 
united within one class may differ more or less 
from each other, without our being able to arrange 
them in subordinate genera and species. The 
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same remarks may be made concerning the classi- 
fication of odours, which may be roughly grouped 
according to the arrangeAient of Linnaeus as, 
aromatic, fragrant, ambrosiac, alliaceous, fetid, 
virulent, nauseous. Within each of these vague 
classes, however, there would be infinite shades of 
variety, and each class would graduate into other 
classes. The odours which can be discriminated by 
an acute nose are infinite ; every rock, stone, plant, 
or animal has some slight smell, and it is well 
known that dogs, or even blind men, can discrimi- 
nate persons by slight distinctive odour which 
usually passes unnoticed.” \Ibid., p. 732.] (5) An 
elementary experience or the summum genus can- 
not be brought under a higher class. ( Vide Chap, 
XXIV, § 4,) The Limits of Division are evidently 
(i) the infima species, which cannot be further 
subdivided into groups, (2) the ultimate experi- 
ences, and (3) composite things which are too 
peculiar to admit of subdivisions. 

§ 10 . Hints for Working out Exercises, (i) To 
determine in any case whether we are concerned with 
Classification or Division, we should observe whether 
the procedure is from individuals to classes, from lower 
classes to higher ones, or from higher classes to lower 
groups. 

(2) To ascertain whether, in any case, there is logical, 
physical, or metaphysical division, we must examine 
whether the term divided is singular or general. The 
division of singular terms— whether concrete, abstract, 
or collective — implies physical or metaphysical division, 
while the division of a class indicated by a general term 
into subordinate groups implies logical division. A 
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division is physical or . metaphysical according as the 
component parts of an individual or the constituent 
qualities of an object are^enuroerated. 

(3) As a student cannot be expected to have always 
an adequate knowledge of the subject-matter of the 
term to be divided, it is advisable generally to divide 
terms by Dichotomy. 

(4) Division must stop at the smallest groups {infimcr 
species) j to proceed further would be enumeration and 
not division. 

(5) We should never overlook the golden rule in 
the case of Classification and a fundamenium dimsionis 
in the case of Division. 

Illustrations. 

I. (a) Divide and (/ 5 ) classify (i) ‘material bodies/ 
(2) ‘men’, (3) ‘syllogisms/ (4) ‘tables,’ and (5) ‘languages ^ 

1. (a) Material bodies' may be divided thus : 

Material Bodies 

I 

I I 

Solids Non-solids 

Liquids Non-liquids 

I 

Gases Non-gases. 

'Material bodies' may be classed under 
‘Bodies* or ‘Substances.* 

'Men' may be divided thus : 

Men 

Europeans Non- Europeans 

I 

Englishmen Non-Englishmen. 


3 . (a) 
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(6) *Men* may by classed under Bimana or two 
handed mammals. 

(a) *Syi/o^isms* may be divided into. Pure and 
Mixed. For subdivisions of these see 
Chap. XI, § 4 and Chap. XII, § i. 

(d) ^Syllogisms' may be classed under Deductive 
Inferences. 

4* ia) ^Tables' may be divided thus : 

Tables 

• I L ■ 

Those that are round § Those that are not round 

Those that are made of marble Those that are not made of marble. 

i^h) 'Tables' may be classed under articles of 
furniture. 

5 . (a) 'Languages' may be divided thus : 

Languages 

l_ _ 

Aryan Non-Aryan 

1 

I 1 

Teutonic Non-Teutonic 

i 

I ~\ 

English Non-English. 

ip) 'Languages' may be classed under a system 
of signs. 

II. Test the following divisions : — 

(a) Plants into root, stem, and branches. 

(b) Europeans into Englishmen, Frenchmen, 

and Germans. 

{c) Men into Christians, Mahomedans, Hindus, 
Englishmen, and Dutch. 

{d) Tables into round, marble, heavy, and black. 
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(e) Orange into round form, j^ellow colour, sweet 
taste, smooth surface, and peculiar smell. 

(a) This is physical partition, breaking rale i, 

( 3 ) This is incomplete division, violating rule 4. 
(t:) This involves the fallacies of cross division 
and incomplete division, violating rules 2 
and 4. 

{d) There are no less than four bases of divi- 
sions here — (i) form, (2) material, (3) 
weight, and (4) colour. It th^s involves 
the fallacy of cro^s division. It is moreover 
incomplete. 

ie) It is metaphysical analysis. 

§ 11. Exercises. 

1. Exhibit the nature and uses of Classification. Point 
out its relation to Definition. 

2. Give a clear account of the principles of Scientific 
Classification. What is Classification by Scries ? 

3. Give an account of Natural Classification, explaining 
what is meant by the ‘essential’ or ‘fundamental’ characters 
as the basis of Classification. 

4. What is meant by a Natural Kind or Class ? To what 
extent is the distinction between Natural and Artificial Class 
tenable ? 

5. Exhibit the procedure in Natural Classification and 
explain in this connection the distinction between Definition 
and Type* 

6. Distinguish the province and aims of Classification 
from those of Division. How would you proceed when 
{d) dividing and {b) classifying the group *animals‘ ? 

7. Determine the relation of Classification to Abstrac- 
tion and Conception. Point out the bearing of Classification 
on Genei'alization. 

8. How are Classification and Division related to In- 
daction ? Are they connected in any way with Definition ? 
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In writing an essay you apply both Definition and Divi- 
sion : explain for what purposes you apply them, 

9. Distinguish Logical, Physical, and Metaphysical 
Division. Explain the nature and uses of Logical Division. 

10. Point out the principal errors incidental to Classi- 
fication and Division. What is a Cross Division ? 

11. What is Division by Dichotomy ? Why is this form 
of Division considered as specially suitable to Deduction ? 

12. ‘No such things as classes exist in nature ; every 
classification depends upon the purpose with which it is 
made.' Explain and discuss this statement. 

13. What in your view is the real distinction between a 
Natural and an Artificial Classification ? How is Classifica- 
tion related to Explanation ? 

14. Has Scientific Classification been modified in any 
way by the Theory^f Evolution ? Illustrate your remarks 
by an example. W 

15. Distinguish between Division and Classification. Is 
Classification based on Type or on Definition ? 

16. What do you understand by Index Classification ? 

17. Divide and classify the following .-—rectilineal figure, 
horse, book, virtue, house, term, succession, (riangle, animal, 
river, tree, science, chair, pen, substance. 

1 8. Test the following divisions : — 

V'(i) India into Bombay, Madras, Bengs^ and the 
United Provinces. 

1^2) Material Bodies into solids, liquids, and gases . 

\AS) Hindus into rich, poor, tall, and learned. 

1^4) Propositions into singular, universal, particular, 
affirmative, and necessary. 

1^5) Men into Aryans, Mongolians, Asiatics, and 
Christians. 

K6} a stone into its colour, solidity, weight, and 
extension. 

Men into those who walk and those who crawl. 

(8) Indian languages into Sanskrit, Mahratta, Tamih 
Pali, Bengali, Uria and Hindi. 
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(9) Buildings into buildings of brick, buildings of stone 
public buildings, religious buildings, churches 
and law-courts. 

(10) Sciences into physical, moral, and medical. 

(11) Light into artificial light, sunlight, moonlight, gas- 

light, and electric light. 

The world into Asia, Africa and Europe. 

(13) Books into entertaining and unentertaining. 

Men into those who lend and those who borrow. 
v^i5) Religion into Christian, Mahomedan, Hindu, and 
Parsi. 

^16) A person into bones, flesh,' stomach, anS head. 
v^7) Logic into Deduction, Induction, and Fallacies. 
^{iS) Instruments into knives, scissors, spades, and 
shovels. 

' (jg) Fruits into nutritious, sweet, fresh, and succulent. 
^120) Metals into white, heavy, and m|||||^ious. 

'v(2i) Triangles into equilateral and isosceles. 

,(22) Chair into sear, back, legs, and arms. 

Vi([23) Quadrilaterals into squares, rectangles, rhomboids, 
and parallelograms. 

U(24) Quinine into its bitterness, whiteness, and fineness. 
Figures into circles, triangles, quadrilaterals and 
pentagons. 



CHAPTER XXVII. 

Terminology and Nomenclature. 

§ 1. Importance of Language. VVe have 
seen that language is very closely connected with 
thought. {Vide Chap. I, § i and § 5.) The impor- 
tance of language is illustrated in several ways : — 
(i) It is, ck explained in Chapter I, necessary to the 
formation of thoughts. (2) It is also essential to 
their communication. VVe can never have an access 
into the minds of others but through their expres- 
sion or speech. Thus, language — either natural 
or artificial— is always the necessary medium or 
vehicle for conveying the thoughts of one mind to 
another. (3) It is essential to the recollection of 
our previous experience. It is scarcely possible 
for us to remember things unless they are associa- 
ted with language. Symbols are thus necessary 
not merely for the formation, but also for the re- 
tention and reproduction, of our ideas. (4) Language 
secures the precision of our thoughts. Our ideas 
are objectified, as it, were, when they are clothed in 
language ; and definite expressions tend to render 
our thoughts definite and precise. (5) Language 
gives also facility to our thoughts. We can think 
more easily and quickly when we employ a system 
of symbols with but a sub-conscious reference to the 
ideas implied by them. As algebraic expressions 
facilitate calculation by the substitution of symbols 
for quantities which may be enormously large, so 


Langoige 
and Thongbt 
are closely 
connected. 

Language 
helps the 

(1) formation r 

(2) communi- 
cation, 


(3) rccollec* 
tion, 


(4) precision^ 


and {5) quick 
succession of 
thoughts, 



332 PRINCIPLES OF LOGIC. [BK. IV., CH. XXVII. 


Distiaction 
between 
intuitive and 
symbolical 
Icnowledge. 


Definition, 
Classification! 
and Naming 
are all inter- 
connected. 


words facilitate thinking by the substitution of 
symbols for ideas which may be of a very complex 
character. We, should remember in this connection 
the distinction often drawn between intuitive and 
symbolical tbinklng. We think intuitively when we 
realize in thought what is described in words ; but 
we think symbolically when we do not form ideas 
in our mind of what is expressed in language. In 
referring to a triangle or square, we may think 
intuitively ; but, in referring to a chiliagon or a 
million pounds, we think symbolically. And often, 
in speaking and writing, we use expressions with 
but a vague reference to the corresponding ideas. 
The flow of ideas is thus materially aided by 
language.* 

§ 2. Definition, Classification, and Na- 
ming. We have already seen that the different 
logical processes are all inter-connected. (Fide 
Chap. XXV, § I.) Thus, Definition underlies 
Classification, and Classification prepares the way 
for Definition, ^ And, Definition and Classification 
are possible only by means of symbols or names, 
which in their turn acquire a sense through Classi- 
fication and Definition. When* we classify objects, 

• We should remember that precision and facility seldom go to- 
gether. Precision is secured more by intuitive thinking, while facility 
by symbolical. As symbolical knowledge gradually takes the place 
of the intuitive, the facility of thought increases, but more or less 
at the cost of precision, unless, by prior habitually correct use, the 
terms employed have acquired a fixed connotation. The validity 
of symbolical knowledge always depends on its possibility of being 
transformed into intuitive : if we can never realize in thought an 
account or description given in words, then it is to be presumed 
as incorrect Mansel very appropriately likens symbolical knowl- 
edge to bank notes, whose worth always depends on their poiiibilt- 
ty of conversion into the current coins of a realms 
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we attend to their points of similarity and differ- 
ence, which constitute the meaning of the name 
applied to the class. Naming involves Classifica- 
tion, for to name is to refer an object or a group to 
a particular class. Classification again involves 
Naming. Comparison of individuals, their parts and 
qualities, is made with the help of general notions, 
which can be thought of only in connection with 
general names. Again, the product of classification 
is associated with a general name. 

The connection between Naming and Definition 
is also very close. A name always carries some 
sense in it j and this sense is clearly apprehended 
by means of a definition. If the meaning of a 
term is understood by reference to its definition, 
the definition too is conveniently retained in the 
compendious form of a name. Names may thus 
be viewed as the representative symbols of Defi- 
nition and Classification. As a linguistic sign, a 
Name or Term enters into the composition of 
Propositions and Inferences and so may be regard- 
ed as simple or elementary ; but, as representing 
a thought-product, embodying the results of prior 
logical processes, it is really very complex, suggest- 
ing all that we have already learnt. 

§ 3. Terminology and Nomenclature. 

The difference between Terminology and Nomen- 
clature lies in the fact that the former refers to 
the terms used in describing the qualities or parts 
of things ; while the latter, to the names of classes 
or individuals characterized by such qualities or 
possessing these parts. Plants or animals are 
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definitely known only by reference to their quali- 
ties (such as colour, form, size) or the composition 
or arrangement of their parts (such as the head, 
trunk, and limbs ; the stalks, leaves, flowers, and 
fruits), a description of which falls within what is 
called Terminology. And, as popular names are 
often vague and indefinite, appropriate words are 
coined in many cases in the several sciences to 
express the qualities and parts aright, so that there 
may not be any difficulty in the due recognition of 
classes or individuals. We have thus such terms as 
corolla^ stamens, pistils, petals, sepals, perianth, 
pericarp in Botany; radius, ulna, sacrum, femur, 
fibula, tibia in Human Anatomy ; vacuole, hydro- 
some, nectocalyx, polypiies, ectoderm, endoderm, meso- 
derm in Zoology. And there are also the special 
names of the different classes or groups, such as 
Dicotyledons, Monocotyledons, Ranunculacea\ Ano- 
nacecc, Malvacae in Botany ; Vertebrata, Mollusca, 
Annulosa, Infusoria, Protozoa in Zoology; Talc, 
Gypsum, Micq, Quartz, Topaz in Mineralogy, 
Though Nomenclature (from Latin nomen, name, 
and talc, to call) thus properly implies a system 
of names of individuals or classes, and Termino- 
logy (from Latin terminus, (here) term or appella- 
tion, and Gr. logos, discourse), a system of descrip- 
tive terms, indicating their qualities or parts, 
yet the two terms are at times used indefinitely 
to express the whole vocabulary of technical terms 
appropriated to any particular branch of art or 
science [e.g,, the nomenclature or terminology of 
painting or dyeing, of botany or chemistry). 
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§ 4. Popular and Scientific Use of FopoUt use 
Names. The popular use of terms is generally v^Sefw two 
vague and uncertain, owing to the exigencies of reasons ; 
ordinary life. This vagueness is due to two causes, 
one subjective and the other objective. 

(1) The subjective ground is to avoid the trouble (i) Subjective 
of careful discrimination and also the trouble of in- ** 

save proxi- 

creasing the stock of one’s vocabulary. People are mate trouble ; 
rather content with the use of such vague expres- 
sions as ‘good,’ ‘nice,’ ‘awful’ than to overburden 
their memory with precise expressions. 

(2) Again, new and altered circumstances are 

often presented which require the use of common objective, 
terms in slightly different or modified senses. Thus, meeuhe^^ 
‘pagan,’ originally implying a villager, has gradually 
come to mean individuals not enlightened by the cumsianccs. 
Christian faith (as villages are generally beyond the 
reach of such enlightenment) ; and ‘salt,' though 
primarily referring to the familiar sea-salt, has 
gradually come to express the class of saline bodies 
in general. 

We find, accordingly, that the signification of signification 

terms is altered either (i) by generalization or (2) of Terms is 

’ altered or 

by Specialization, (i) In the case of generalization, modified 
part of the connotatioh of a term is gradually generalization 
dropped, sometimes through ignorance and some- . 

times through thoughtlessness. An existing name, 
hitherto applicable to one class of objects, may 
thus be extended to another class partly resem- 
bling it. It is in this way that ‘oil’ has come to mean Examples of 
oils generally, instead of simply olive oil ; and 
‘parson,’ clergymen at large, instead of merely the 
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rector of a parish. Similarly, ’Sybaritism,’ ‘Sandwich,' 
‘Drawcansir,’ ‘Silhouette*, ‘Mausoleum’ have ac- 
quired a general signification, though originally they 
were connected with a pafticular group or individ^ 
ual, “The verb transpire]' says Mill^ “formerly 
conveyed very expressively its correct meaning, vh,^ 
to become known through unnoticed channels — to 
exhale, as it were, into publicity through invisible 
pores, like a vapour or gas disengaging itself. But 
of late a practice has commenced of employing this 
word, for the sake of finery, as a mere synonym of 
to happen : “The events which have transpired in 
the Crimea,” meaning the incidents of the war. 
This vile specimen of bad English is already seen 
in the despatches of noblemen and viceroys : and 
the time is apparently not far distant when nobody 
will understand the word if used in its proper sense.*' 
{Logic, II, p. 233.) (2) In the case of specialization^ 
a fresh connotation is added to the general sense in 
which a term is primarily or ordinarily used. Thus, 
Examples of the word ‘story' has come to mean a fictitious 
specialization, narrative from a mere narrative or account of an in- 
cident or event ; and ‘wit’ has similarly come to 
signify ‘facetiousness’ from intellectual power in 
general. Cf. Tope’. We- have seen that words 
generally are specialized when interpreted with 
reference to their context or the universe of dis- 
course {Vide Chap, VII, § i) ; and they acquire at 
times special senses with certain classes of men. 
“Thus, by cattle, a stage coachman will understand 
horses ; beasts, in the language of agriculturists, 
stands for oxen ; and birds, with some sportsmen,. 
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for partridges only.”* (Mill, II, p. 237.) Some- 
times purely accidental circumstances invest 
terms with a peculiar connotation, as is illustrated 
in the case of 'cabal'. The reproach now associated 
with the term is due wholly to accident. Macaulay 
observes, *'It so happened by a whimsical coinci- 
dence, that in 1671 the cabinet consisted of five 
persons, the initial letters of whose names made up 
the word cabal ; Clifford, Arlington, Buckingham, 
Ashley, ^iid Lauderdale. These ministers were, 
therefore, emphatically called the cabal ; and it has 
never since their time been used except as a term 
of reproach.” Thus, though the term (Fr. cabale) ori- 
ginally meant intrigueor an intriguing body, it has 
acquired a specially bad sense through mere 
accident. 

It may be mentioned in this connection that 
the generalization and specialization of terms are 
effected by the laws of association, supplemented 
at times by constructive imagination. The laws 
of association include similarity and contiguity; 
and constructive imagination involves either 
separation or combination of elements, (a) Thus, 
Might’ as dispelling darkness is likened to knowledge 
as removing ignorance • and hence light is used 
to signify knowledge itself. Similarly, 'fire' may 
stand for zeal or irascibility, and ‘backdoor’ for 

* A distinction is sometimes drawn between the first-inteniion 
and the 5€cmd-intention of a term. The BrsNntention 1 $ the com- 
mon or popular use, which is generally vague and indehnite, while 
the second'intention is the special or scientific use, which is gener- 
ally definite and precise. Thus, ‘beasts' in the sense of oxen, ‘birds’ 
in the sense of partridges indicate the second-intention of the terms, 
as distinguished from their first-intention or general use. 
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any door meant for servants, even though it be 
in front of a house, {b) Suggestion by contiguity 
illustrates the figure known as Metonymy, as 
when we use ‘sceptre’ for royal authority, ‘cradle’ 
for infancy, ‘grey hair’ for old age, or ‘grave’ for 
death, {c) Separation of elements, found conjoined 
in experience, is illustrated in the figure called 
Synecdoche, as when Swift writes — 

“I do the most that friendship can, 

I hate the Viceroy, love the man.” 

We similarly use ‘His Majesty’ for king, ‘His Ex- 
cellency’ for a governor or viceroy, ‘His Holiness* 
for Pope. In all these cases we separate a quality 
or feature from an object, which is thus viewed in 
an ideal form by reference to it. (d) Combination 
of elements is illustrated in the union of words 
which separately indicate different things. Thus, 
‘coach-man,’ ‘red-hot,’ ‘far-sighted,’ ‘hailstones,’ 
‘impossible,’ ‘unwise,’ ‘endless,’ indicate composition 
— either of different words or of a prefix or suffix 
with a main word. 

The change effected by contiguity is sometimes 
so great that a word originally signifying one thing 
may subsequently come to imply quite a different 
thing through some links of association into which 
contiguity enters very prominently. The wofd 
‘rival,’ for example, illustrates how a word originally 
applied to a thing by reason of one quality may 
gradually acquire the additional meaning of some 
associated quality, and thence be extended to 
things possessing the second quality alone. '^Rivals, 
in the primary sense of the word,” says Trench, 
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“are those who dwell on the banks of the same 
stream. But since, as all experience shows, there 
is no such fruitful source of contention as a water- 
right, it would continually happen that these occu- 
pants of the opposite banks would be at strife with 
one another in regard of the periods during which 
they severally had a right to the use of the stream, 
turning it off into their own fields before the time, 
or leaving open the sluices beyond time, or in other 
ways interfering or being counted to interfere, 
with the rights of their opposite neighbours. And 
thus rivals came to be used of any who were on 
any grounds in more or less unfriendly competition 
with one another.” Cf , ‘Pandoor’. Similarly the word 
‘pectoral’ (from Lat pectus the breast) implies, 
as an adjective, ‘of, or pertaining to the breasPj 
but, as a substantive, it indicates ‘an armour, orna- 
ment, or dress worn on the breast,’ or even 
‘a medicine for diseases of the chest’ 
The word ‘alphabet’ has likewise come to 
mean the letters of any language arranged in 
the customary order from signifying at the outset 
the first two Greek letters, alpha and beta, Cf ‘San- 
dwich,’ Such a usage is called the trauBitive applica- 
tion of words. “Suppose”, says Dugald Strwart, “that 
the letters A, B, C, D, E, denote a series of objects j 
that A possesses some one quality in common with 
B 5 B a quality in common with C ; C a quality 
in common with D ; D a quality in common with 
E ; while at the same time, no quality can be found 
which belongs in common to any objects in the 
series. Is it not conceivable, that the affinity be- 
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Examples. 


tween A and B may produce a transference of the 
name of the first to the second ; and that, in conse^ 
quence of the other affinities which connect the 
remaining objects together, the same name may 
pass in succession from B to C ; from C to D ; ancJ 
from D to E ? In this manner, a common appella- 
tion will arise between A and E, although the two 
objects may, in their nature and properties, be so 
widely distant from each other, that no stretch of 

i, 

imagination can conceive how the thoughts were 
led from the former to the latter,’* {Philosophical 
Essays^ p. 217) Thus, the word ‘impertinent’ 
originally signified irrelevant, not pertaining to the 
matter in hand, but, by gradual and easy transi- 
tions, it has come to mean intrusive, meddlesome, 
unmannerly, insolent. The word ‘letter’ has like- 
wise undergone a series of transitions from its pri- 
mary sense of alphabet to written communica- 
tion, literature, and even any article carried by 
post. “The word gentleman originally meant simply 
a man born in a certain rank. From this it came 
by degrees to connote all such qualities or adventi- 
tious circumstances as were usually found to belong 
to persons of that rank. This consideration at 
once explains why in one of its vulgar acceptations 
it means any one who lives without labour, in 
another without manual labour, and in its more 
elevated signification it has in every age signified 
the conduct, character, habits, and outward 
appearance, in whomsoever found, which, accord- 
ing to the ideas of that age, belonged or were 
expected to belong to persons born and educated 
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in a high social position.” (Mill, Logic, II, 
p. 229) 

Having considered the popular use of terms, 
let us now turn our attention to their scientific use. 
The aim of science, as we have seen, is to reduce 
to system what may otherwise seem to be an 
indefinite multiplicity. ( Vide Chap. I, § 7.) And, 
as Whewell points out, ‘‘System and Nomenclature 
are each essential to the other. Without Nomen- 
clature, the system is not permanently incorporated 
into the general body of knowledge and made 
an instrument of future progress. Without System 
the names cannot express general truths, and 
contain no reason why they should be employed 
in preference to any other names.” {Novum Orga^ 
non Renovatum, p. 288.) The popular names of the 
different qualities, features, or classes are too nu- 
merous and ill-defined to be of any practical value. 
Science tries to reduce the number by rendering 
the classes exact and connected and their names 
definite and significant. In Botany alone, the 
known species of plants were about 10,000 in the 
time of Linnaeus ; and they are nearly ten times 
that numbir now. By the Binary Method of 
Nomenclature (Names by Genus and Species 1 Lin- 
naeus reduced the number considerably. Thus, 
about 1,700 Generic Names, with a moderate num- 
ber of Specific Names, were found by him suffi- 
cient to designate the different .species of plants 
then known. His method has, therefore, been 
generally followed by scientists concerned with 
classification. The method consists in using single 
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for the 
species. 


Examples. 


names for the higher classes (which are necessarily* 
fewer in number) and in describing the numerous 
lower groups b\/ tl^e generic names and qualifying 
adjectives “The scientific name of every plant 
consists of two words, a substantive and an 
adjective. The substantive is the name of the 
genus, as Brown or Jones may be the name of 
a family. The adjective indicates the species, as 
John, Thomas, or William indicates the individual 
member of a family’^ (Oliver, Text-Book^ of Indian 
Botany, p. 125.) The generic name precedes. Thus,, 
the different species of Fig are referred to the 
genus Ficus and are described by qualifying epi- 
thets as Ficus religtosa (the Pcepul), Ficus clastica 
(the Ind’a-rubber tree), Ficus benghalcnsis (the 
Banyan). Similarly, in Chemistry, the compounds 
are named by reference to their elements. The 
compounds of the Metals, for example, are named 
thus : — (u) compounds with chlorine, bromine, and 
iodine are called the chlorides, bromides, and iodides ; 
{p) compounds with oxygen and with oxygen and 
hydrogen, the oxides and hydroxides ; (c) com- 
pounds with sulphur and with sulphur and hydro- 
gen, the sulphides and hydrosulphides ; (d) com- 
pounds with sulphuric and sulphurous acids, the 
sulphates and sulphites ; (e) compounds with phos- 
phoric acid, the phosphates', and (/) compounds 
wdth carbonic acid, the carbonates. We find like- 
wise in Zoology the same method followed. The 

^One of the Linna*n mflxiras is that the generic name must be 
fixed before an attempt is made to form a specific name ; '*che latter 
without the former is” as he observes, “like the clapper without 
the bell.” (Art, 219 .) 
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genus Felid(B^ for example, is divided into different 
species called Felis leo (lion), Felis tigris (tiger), Felis 
leopardus (leopard), Felis concolor (puma), Felis 
lyncus (European lynx), Felis caius (wild cat). This 
method of double naming (or the binary method, 
as it has sometimes been called) has the advantf»ge 
of not only relieving the memory by considerably 
diminishing the number of independent names, but 
also of helping the understanding by indicating 
the relatfbn in which a group or species srands 
to its appropriate higher class or genus. Sometimes 
the exact composition of a compound is conveni- 
ently indicated by the name itself : the compounds 
of chlorine and oxygen, for example, are represent- 
ed as chlorine monoxide (Cl^O), chlorine trioxide 
(ClgOj), dXiA chlorine tetroxide\^\^0 Scientific 
names, accordingly, tend to relieve the memory, 
enlighten the understanding, and render knowledge 
precise and systematic, 

§ 6, Requisites of Scientific Language. 

Scientific names should be as definite, precise, and 
systematic as possible. To avoid the unnecessary 
multiplication of terms, appropriate words, already 
current in a language, may be adopted in science 
^ith suitable qualifications. The conditions of 
accurate expression, essential to every science, may 
briefly be said to be the following 

(i) Every important meaning must have an 
appropriate name for it. It implies that there should 
be (i) an adequate nomenclature for the different 
classes or groups of objects, ( 2 ) a comprehensive 
terminology for describing their various qualities or 
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parts, and ($) appropriate names far indicating the 
relations of connected groups included fn a c/assi- 
fication. 

(1) Nomenclature implies, as indicated in the 
last section, that there should be distinct names 
(generally short) for the different higher classes or 
orders ; and that the names of the lower groups 
or species should generally be formed of these 
names and qualifying expressions. Thus, in Geo- 
logy, there are names for classes of rocks and strata ; 
in Mineralogy, names for the species and varieties 
of minerals ; in Chemistry, names for the elements 
and their compounds ; and in Botany and Zoo- 
logy, names for the se\;eral species, genera, families, 
and orders. 

(2) Terminology implies that there should be 
suitable names for the (a) physical, (3) metaphysi- 
cal, and (e) dynamical elements of things, (a) The 
names of the physical parts are the names of mem- 
bers or organs, such as nerve, muscle, head ; stalk, 
petal, sepal ; plinth, frieze, cornice. ( 6 ) The names 
of the metaphysical constituents are the names of 
qualities or features, with their various degrees and 
forms, such as size, figure, weight ; hard, soft, 
elastic j red, yellow, green ; sweet, bitter, sour ; eU. 
(e) The names of the dynamic elements of objects 
are the names of processes and activities which 
enter into the conception of force or energy, such 
as causation, origination, decay, birth, growth, 
death, tendency, resistance, refraction, eti, 

(3) Appropriate names of the different groups 
related as members of a supreme class or kind are 
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also essential to indicate their mutual relations or 
connections. Thus, the terms ‘kingdom/ ‘class/ 
‘order/ ‘genus/ 'co-ordinate species* point out the 
relations in which certain groups stand to others. 
“According to the laws of Botanical Nomenclature 
adopted by the International Botanical Congress, 
held at Paris in August 1867, no less than twenty- 
one names of classes are recognised— namely, 
Kingdom, Division, Sub-division, Class, Sub-class, 
Cohort, ^ub-cohort. Order, Sub-order, Tribe, Sub- 
tribe, Genus, Sub-genus, Section, Sub-^ection, 
Species, Sub-species, Variety, Sub-variety, Varia- 
tion, Sub-variation.'* (Jevons, Principles of Science y 

p. 727.) 

(II) The other great condition of accuracy and 
precision is that Every name must have a definite 
meaning attached to it. The necessity of this rule 
is obvious. The use of terms in vague and ambi- 
guous sen«:es is a fruitful source of confusion and 
fallacy. Hence, in every science, the utmost care 
should be bestowed at the outset on clear and 
accurate definitions of the terms subsequently em- 
ployed, so as to preclude the possibility of future 
error and misunderstanding. We find this proce- 
dure now generally adopted in many sciences, such 
as Geometry, Dynamics, Physics, and Chemistry. 

To avoid the unnecessary multiplication of 
words, popular names may be adopted in science 
when they are found to suit our purpose. And, as 
popular names are divisible into the same classes 
into which scientific terms are divisible— names 
things, classes, parts, qualities, and activities— 
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popular names may often be of service in science* 
As, however, ordinary language is generally loose 
and vague, we should definitely settle the meanings 
of popular terms when they are adopted in a science. 
We may do so either (a) by reference to their ety- 
mological or central signification or (i) by qualify- 
ing epithets and interpretative clauses. When,, 
however, the scientific meaning cannot thus be 
grafted on a common term without violence to 
language, it is better to coin new words f6r special 
purposes than to use current words in unheard-of- 
senses, which lead only to confusion and obscurity, 
“The precautions to be observed in re-adjusting 
the signification of terms,” says Bain, “are these : — 
First, imp-irtant meanings in current use, or mean- 
ings at tlie base of imp )rtant predications, should 
not be disturbed ; secondly, the associations of 
powerful sentiment sh)ulcl not be reversed.’' 
{Logic, 11, p. 175.) 

It may be ment’oned in this connection that^ 
we may also try to improve popular language by 
rendering the meanings and uses of current terms- 
precise and definite. We may do so in three prin* 
cipal ways : — 'i) The meanings of terms should,, 
as a rule, be settled by reference to their deriva- 
tion. (2) We should resist tfie tendency towards 
excessive generalization or specialization : we 
should not make terms undiily wide or narrow by 
unwarrantably using them in an indefinite or res- 
tricted sense. (3) When two or more terms are 
exactly synonymous, it would be conducive to 
precision and perspicuity to divert some of thenv 
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to neighbouring or allied meanings which have no 
appropriate expression 
§6. Exercisei. 

1. Point out the importance of Language m general and 
of Scientific Names in particular. 

2. Distinguish between intuitive and symbolical know* 
ledge, indicating their relative importance. 

3. Determine the relation of Definition, Classification, 
and Naming. Isa Term or Name an elementary ora 
complex logical product ? 

4. Distfeguish between Scientific Terminology and 
Nomenclature, and indicate their relative uses, '> 

5. The popular use of terms is generally vague and un- 
certain.' Why ? How can the defects be remedied ? 

6. What do you understand by the Generalization and 
Specialization of Terms ? How are they caused ? Give 
illustrations. 

7. Explain and illustra'e wnat is meant by the Tiansi- 
tive Application of Words. 

8. What do you understand by Double Naming ? Point 
out its scientific importance. 

9. What are the requisites of Scientific Knowledge ? Is 
it advisable to use popular names for scientific purposes ? 
If so, when and to what extent ? 
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METHOD. 

CHAPTER XXVIII. 
Examination of Materials. 

§ 1. Importance of Method, having ex- 
amined the .several forms of the logxal processes 
let us now turn our attention to the way in which 
they may be best adapted to some end —either 
theoretical or practical. Being rational creatures, 
we generally employ definition or division, classifi- 
cation or naming, deduction or induction not as 
isolated operations but as different .steps towards 
the attainment of an object, which may be the 
acquisition or communication of knowledge, the 
gratification of feeling, or the control over some 
circumstance ©r agency. To be accurate, we 
define ; to be systematic, we classify ; and towiden 
our knowledge, we have recourse to observation 
and inference. As, however, accuracy, system, and 
increase of knowledge are all interconnected, we 
are disposed to employ all these processes in regular 
succession to arrive at the desired result. And it 
is on this systematic employment of the different 
steps that the success or failure of an undertaking 
generally depends. Thus, the mere isolated 
correctness of the logical processes explained 
in the preceding Books is not of much 
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consequence ; to be of real value, they must con- 
verge on a definite purpose and contribute to its 
realization. Hence, Method or systematic pro- 
cedure may be described as the crown of all 
logical operations, which, without it, can at most 
have a momentary or fragmentary value. And the 
difference between good and bad intelligence 
often lies more in the proper or improper use of 
Method than in the bare detached uses of the 
several logical operations. Descartes very well 
observes, “ The power of judging aright and of 
distinguishing Truth from Error, which is properly 
wliat is called Good Sense or Reason, is by nature 
equal in all men ; and the diversity of our 
opinions, consequently, does not arise from some 
being endowed with a larger share of Reason than 
others, but solely from this, that we conduct our 
thoughts along different ways and do not fix^our 
attention on the same objects. For to be possessed 
of a vigorous mind is not enough ; the prime 
requisite is rightly to apply it. The greatest 
minds, as they are capable of the highest excell- 
encies, are open likewise to the greatest aberra- 
tions ; and those who travel very slowly may yet 
make far greater progress, provided they keep 
always to the straight road, than those who, while 
they run, forsake it.” (Discourse on Method, Veitch's 
translation, pp. 3—4.) 

§ 2. Preliminary Conditions of Method. 

Method, as Kant says, is “ procedure according to 
principles!^ (Critique of Pure Reason, Meiklejohn’s 
translation, p. 516.) We keep steadily before our 
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mind some end to be attained and regulate 
our steps by such principles as are conducive 
to its realization. We have thus to observe 
with care certain facts and circumstances and 
to find out the laws which govern them, in 
order that we may systematically use the 
appropriate means for arriving at the desired 
result. “ Although in every question,” observe the 
authors of The PorURoyal Logic^ “there^is some- 
thing unknown, otherwise there would be nothing 
to seek, it is, nevertheless, necessary that even 
that which is unknown should be marked out 
and designated by certain conditions which may 
determine us to seek one thing rather than 
another, and^ which may enable us to judge, 
when we have found it, that it is the thing of which 
we were in search.” (Baynes’ translation, pp. 310- 
311.) As the ultimate end of knowledge is the 
correspondence of ideas with facts, every sound 
method must estimate these aright that it may not 
terminate in fiction ; in order that a superstructure 
may be stable, its foundation must be secure. 
Whether we proceed from facts to principles or 
from principles to facts, a correct estimate of facts 
is always essential to the validity of the result. But, 
though careful observation plays a prominent part 
in all sound method, yet other conditions are also 
necessary to render it efficacious. The chief 
preliminary conditions of sound method may 
briefly be indicated thus : — 

(i) Correct Observation, We should carefully 
and accurately study the facts connected with the 
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inquiry in band In such study we should be 
guided by the following considerations 

(a) Direct apprehension or testimony should 
always be preferred to indirect The great danger 
of observation is the confusion of perception with 
inference : in many cases we mistake a conclusion 
for a percept We imagine, for example, that we 
directly know by sight the distance, solidity, or 
weight of an object, when really it is inferred from 
certain signs. And we have already seen that the 
value of testimony diminishes as it passes from one 
person to another. (Vide Chap. XXI, § 0.) Once D 
said to E (so the story goes) that X had vomited 
three black crows. E asked D whether he had seer, 
it. D replied, he had learnt it from C, who in his 
turn said that he had not seen it himself but had 
learnt from B that X had vomited two (and not 
three) black crows : and in this way the report was 
finally traced to an eye-witness, who simply said 
that X had vomited something black— as black as 
a crow. Such is often the value of indirect testi- 
mony ; and hence it is generally inadmissible in 
courts of law. We should, therefore, always try to 
derive our knowledge from direct observation or 
testimony, whenever possible.* 

{b) We should study with an unprejudiced 
mind, for bias often colours an object observed. 

We are often disposed to construe objects accord- 
/ 

• When we are constrained to depend on indirect testimony (as in 
the case of historical or biographical incidents or astronomical obser- 
vation), we should determine its value by reference to the authenti- 
city of the record, the character of the reporter, and the consistency 
of the report with other facts proved inaepeodently to be true. 
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ing to our views. Men think that their experi* 
ences determine their ideas ; but their ideas have 
often a reflex effect on their experience. Thus, 
friends are led by affection to under-estimate» 
while opponents are led by ill-will to over-estimate 
the fault of a person. Faddists are similarly dis- 
posed to construe facts ii\ the light of their fads. 

(c) Observation should be duly regulated, so as 
to include within its compass only the relevant 
facts, or facts bearing on the subject in hand, and 
not to cover indiscriminately any and all facts. In . 
fact, the difference between observation and percep- 
tion is that, while the one is regulated, the other 
is casual : observation is but well-regulated percep- 
tion. As observation is thus under the control or 
guidance of a leading idea or principle, the facts 
observed must always be determined by it. Thus, 
while the zoologist may bring apes and men within 
the compass of bis study, by reason of their simi- 
larity in respect of organic structure, the moralist 
is led to exclude the former from his province as 
devoid of any moral significance. The relevancy 
or irrelevancy of a topic in every case must, there- 
fore, be determined by our end in view and the 
sphere of our inquiry. It may be mentioned in 
this connection that observation may assume 
either of two forms, according as its objects con- 
stitute the facts of the internal world of Mind or of 
the external world of Nature and Society. Intro- 
spection in the one case and Sense-perception in the 
other are the means employed to gather facts by 
direct observation. And, if Introspection prevails 
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in the mental and moral sciences, Sense-perception 
preponderates in the sciences of Nature. 

(2) Analysis and Synthesis. Mere observation 
of facts, presented to the mind, is not adequate, 
however, for the purposes of a science. Most of 
the facts known in adult life are of a complex 
character. Adequately to explain them, there- 
fore, we must break them up into their constituent 
elements and discover the laws of their combina- 
tion, It is thus necessary to have recourse to the 
two methods of Analysis and Synthesis. Analysis 
implies the separation of elements which are found 
together in a concrete object or experience, while 
Synthesis means the combination of elements for 
the reconstruction of such a product. Synthesis 
is not “the unabstracted concrete^’ : it is “com- 
bining after analysing ; it is using the results of 
analysis with a view to construction.” (Bain, Logic^ 
Part II, p 397.) 

Analysis and synthesis assume two distinct 
forms owing to a difference in the materials on 
which they are employed. Physical or chemical 
analysis implies the actual separation of elements 
which go to c )nstitute a compound, while logical 
or psychological analysis implies the ideal separation 
of elements entering into a complex fact or notion. 
Similarly, physical or chemical synthesis is the 
actual composition of elements for the production 
of a desired compound, while logical or psycholog- 
ical synthesis is the ideal reconstruction of a com- 
plex notion out of the elements discovered by 
prior analysis, Synthesis in either case supple- 
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ments analysis to verify its results : the correctness 
and adequacy of analysis ^re proved by the sub- 
sequent synthetic reconstruction of the complex 
fact out of the elements and according to the laws 
already discovered by analysis. 

(3) Definition and Classification. AS the result 
of a careful estimate of facts and their Jue analysis, 
we must correctly define and classify them, to avoid 
future mistake or confusion. We have already 
indicated in the preceding Book, the importance of 
these processes in every scientific investigation. 

(4) Use of Inductive and Deductive Inference. 
To understand things aright, it is not sufficient 
that we should merely observe, analyse, classify, 
and define them ; it is further necessary that we 
should discover the laws which govern them. To 
understand a fact is to assimilate it and to discover 
causal links which bring all similar facts together. 
{Vide Chap. XXIV, § 2.) Thus, the principles of in- 
duction and deduction must be employed on appro- 
priate materials to arrive at correct generalizations 
and deductions from them. All the experimental 
methods, with the connected processes of elimina- 
tion, hypothesis, and verification should, therefore, 
be used to elucidate physical and psychological facts. 

(5) Comprehensiveness. Our treatment of a sub- 
ject should be comprehensive and full and not 
incomplete and imperfect. Every science must 
take an exhaustive survey of all the facts coming 
within its province or their representative instances 
and try to explain them, not merely in isolation, 
but in their mutual connection and bearing* As 
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Descartes says, “We should divide each of the 
difficulties under exanjination into as many parts 
as possible and as might be necessary for its 
adequate solution ; and in every case we should 
make examinations so complete, and reviews so 
general that we might be assured that nothing was 
omitted.” [Discourse on Method) 

The above conditions indicate merely the steps 
we should take to ensure the correctness and ade- 
quacy of tile materials which constitute the subject- 
matter of an inquiry. How to arrange these mate- 
rials, either for discovery or for instruction, falls 
within Method proper, which we shall consider in 
the next chapter. 

§ 3. Knowledge Pit for Methodical 
Treatment. Knowledge is fit for methodical 
treatment when it is cleir, distinct, and exact If 
our ideas be vague and inaccurate, then they 
generally overlap, thereby preventing system and 
begetting confusion. Methodical treatment is 
aided when the following marks are found in 
knowledge • — 

(1) Clearness, Knowledge* is said to be clear 
when its object as a whole can be distinguished 
from other wholes. Thus, we may be said to 
have a clear knowledge of the horse when we 
can distinguish it from other animals, such as the 
ass, cow, and buffalo. Absence of clearness means 
obscurity and vagueness. 

(2) Distinctness, Knowledge is called distinct 
when the several parts or qualities of its object are 
definitely known. Thus, a good painter or sculp- 
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tor may be slid to have not merely a clear but also 
a distinct knowledge of the objects with which he 
deals. Common knowledge, for example, of the 
horse may be clear, though not distinct. Indis- 
tinctness, no doubt, often leads to obscurity as well. 

(3) Accuracy. Knowledge is accurate when 
it exactly corresponds to facts. Clearness and dis- 
tinctness generally secure accuracy ; but we may 
have vivid ideas of the parts as well as of the 
whole, though they may not quite agree with facts. 
We may have a rough idea of the whole and an 
inadequate idea of the parts ; and thus our knowl- 
edge may not be accurate. To be accurate, it must 
be adequate and consistent. When our knowledge 
exceeds its proper limits, then also it becomes inac- 
curate, as when foreign elements are incorporated 
into an idea. It may be mentioned in this connec- 
tion that the accuracy of knowledge is preserved 
only so long as symbolical knowledge can be con- 
verted into intuitive. When such a possibility ceases, 
knowledge is again likely to become inaccurate and 

vague. ( Vide Chap. I, § 3 and Chap. XXVII, § i.) 
; * 

§ 4 . Exercises. 

1. Point out the importance of Method in ordinary and 
scientific inquiries. 

2. What are the preliminary conditions of sound 
Method ? Are they essential to every inquiry t 

3. Distingu’sh between Perception and Observation. 
Indicate the forms and conditions of correct Observation. 

4. Distinguish between Physical and Logical Analysis. 
How is Synthesis related to Analysis ? 

5. Determine the features which render knowledge fit for 
methodical treatment. 



CHAPTER XXIX. 


Disposition of Parts. 


§ 1. Deflaitioa of Method. Method prop- 
er consists in so adjusting the parts of an inquiry 
or discourse as to render the whole easily intelli- 
gible. Method, accordingly, implies a multiplicity 
of p^rts systematically arranged for a definite pur- 
pose, which may be either the acquisition or the 
communication of knowledge. It involves refer- 
ence to an end (which is either discovery or instruc- 
tion) and a guiding sense of what is needed to pro- 
mote that end. This guiding sense is determined 
by previous experience, indicating approximately 
the way in which we sliould proceed as well as the 
scope of investigation or treatment in any case. 
Having, thu"', before our mind the end to be 
achieved and the sphere of inquiry, we have to .adapt 
the different parts to one another in such a manner 
as to render our treatment at once clear and com- 
prehensive. Method has, accordingly, been defined 
by the Purt-Royalisls as “The art of disposing well 
a series of many thoughts, either for discovering 
truth when we are ignorant of it, or for proving it 
to others when it is already known.” (Baynes’ 
translation, pp. 308—309.) The essence of Method 
lies in so arranging our reasonings on any subject 
as to produce their combined effect on the mind 
eager for knowledge. 
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things in iheir “natural order” to make them 

The natural easily intelligible. But the natuial order may 

“?a"geLnt be (i ) physical, ( 2 ) psychological, or f3) logical 

physical order, (i) We may, for example, e:t plain the 

psychological, character of crystals by indicating^ the mode 
or logical. 

of their formation , or (2) we miy commence 
our inquiry with the crystals as formed and 
then tiy to discovei by analysis and ab-iiraction 
the general conditions which determine their 
structure. And (3) in cither case we are to 
arrange our thoughts in such a w^y that the 
comparatively simple and indep mdent may pre- 
cede what is relatively complex and dependent. 
On a closer examination we find that the first or 


pliysical order is p issible only when we have a 
piior knowledge of the elements and laws which 
combine to produce the phenomenon under investi- 
gation. This may be called the synthetical 
method, proceeding fiom principles to ficts. The 
second or ps> chological order is the method of 
analysis in which we pioccid from tacts to prin- 
ciples. In one, we tiy t) trace the way in 
which Natuie works from e’ements to a complex 
product ; while in the other, we try to discover 
the mode of her operation by starting with the 
product as supplied to the mind, Analysis and 


All these 
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Synthesi?, then, are the two principal methods 
employed to explain the constitution and genesis 
of things. The third or logical order also 
resolves itself into either of these two methods, 
according as our reasonings proceed from facts to 
principles or from principles to facts, /a, as they 
are essentially inductive or deductive. The two 
fundamental methods, therefore, which regulate 
every inquiry and exposition are Analysis and 
Synthesis? Let us coflsider them a little fully in a 
separate section. 

§ 8. Analytical and Synthetical Pro- 
cedure. The general principle of method to be 
observed in all inquiry is that we should proceed 
from the simple to the complex, from the familiar 
to the obscure. As, however, simplicity or famil- 
iarity varies with individuals, the methods em- 
ployed by them necessarily vary. To a child or 
beginner, the individual is more familiar than the 
general, the concrete more familiar than the 
abstract. And, in a certain sense, the individual 
or concrete is also simple to him -simple psycho- 
logically, though not logically. In the history of 
mental development we find that concrete things 
are known earlier than their abstract qualities or 
relation**, individuals before the classes to which 
they belong. Thus, generally, the method of 
discovery is the method of analysis. But, 
with the increase oi knowledge, we become 
familiar with the elements and laws which 
enter into the composition of concrete and 
individual things. We thus learn to retrace our 


proce^utef 
are finally 
resolvable 
into two 
methods, 
Analysis and 
Synthesis. 


The g:eneral 
rule of 
method is to 
proceed from 
the simple to 
the complex, 
from the 
familiar to 
the unfamil- 
iar. 


Simplicity 
and familiariw 
ty, however, 
are relative 
to individuals. 


Generally, 
Analysis is 
the method 
of discovery ; 
and Synthe- 
sis, the 
method of 
exposition. 
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icaJ method 
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ical, though 
as social be- 
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two methods 
independent- 

ly. 


Uses of the 
i^o Methods ' 

(I) Analysis 

regulates 

induction ; 

while 

synthesis, 

deduction. 


(2) Analysis 
favours dis- 
covery and 
synthesis , 
exposition. 
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steps backwards, from the elements and laws to 
their complex products. This is the synthetical 
method. To discover, therefore, the way in which 
Nature works, we must previously pass through 
the way which reveals her procedure. The synthet- 
ical method, therefore, properly presupposes the 
analytical. But, situated as we are in society, we 
are often saved the trouble of personal investigation 
owing to the instruction we receive from others. 
Hence, a learner may acquire knowledge synthet- 
ically without prior analysis. He has then only to 
accept the general principles enunciated by his 
instructor and to follow his exposition synthetically, 
Thus, though primarily synthesis presupposes 
analysis, yet, situated as we are, we can often 
pursue the two methods independently of each 
other. 

The following points in this connection de- 
serve special notice ; — 

(1) The Analytical Method regulates, as we 
have seen, onr inductive investigations ; while the 
Synthetical Method, our deductive inferences. In 
the one case we start with concrete cases and 
then try to d'scover the conditions and principles 
by analysis ; while in the other, we synthetically 
connect principles with cases to see the conclusion 
justified by both of them. 

(2) The Analytical Method, as explained above, 
is generally the Method of Discovery, while the 
Synthetical Method is the Method of Exposition. 
Thus, we come to know principles and characteris- 
tics governing classes, by Inductive Inferences, 
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Definitions, and Classifications, which involve the 
Analytical Method, while we explain and illustrate 
such principles and characteristics by Deductive 
Inferences, Definitions, and Divisions, involving 
the Synthetical Method. 

(3) The Analytical Method is suitable for 
children, who are familiar with concrete things ; 
while the Synthetical Method is adapted to the 
requirements of adults, who are more or less familiar 
with genSral truths. The object-lessons of infancy, 
which constitute so prominent a part in the kinder- 
garten system of education, involve an appeal to 
observation, abstraction, and analysis, which more 
effectively secure accuracy, distinctness, and clear- 
ness of knowledge than can possibly be attained 
by a mere synthetic exposition from principles. It 
should, however, be borne in mind here that the 
analytic method employed for instruction is not 
exactly the same as is employed for original 
research. Though, in both the cases, the procedure 
is from facts to principles, yet in the ca^c of 
instruction, the course is more straight, regular, 
and easy than in the other case. In original 
Investigations, the materials are not so systemati- 
cally arranged, nor is the analytic procedure so 
direct and short as in exposition, in which only the. 
appropriate materials and lines are chosen by ilie 
instructor as furnished by his previous knowledge. 

(4) The analytical and syntheticdl methods, 
though distinct, are at times employed together 
to establish a position beyond dispute : one of 
these methods is then used to verify the results 


(3) Anal^^sis 
suits children 
better than 
adults. 


Difference 
between the 
analytic 
method as 
employed for 
instruction 
and that as 
employed for 
discovery. 


(4) The full 
force of 
l0|;ical 
method is 
illustrated 
when both 
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the methods 
are employed 
together. 


The general 
conditions of 
methodic 
procedure or 
treatment. 


The special 
rules of the 
Analytical 
Method. 


arrived at by the other. As the best conclusive 
evidence is reached when a point is proved bott 
deductively and inductively, so the full force of 
logical method is illustrated when analysis and 
synthesis supplement each other. 

§ 4. The Rules of Method. The general 
conditions of all methods are that we should 
proceed systematically and by easy transitions 
from the simple to the complex ,and that the 
connection between any twb steps should, as a 
rule, be furnished by causal connection or logical 
sequence. In the absence of causal or logical 
succession, we should have recour^e to the 
psychological order as determined by the laws 
of association. When steps are arranged in this- 
way, th'rre will be an easy flow of ideas, readily 
grasped and combined in a system. But, besides 
these general conditions, we may mention some 
special rules applicable to the two Methods 
separately. 

(I) Rules for the Analytical Method, 

(1) We should observe carefully the facts to be 
explained with an unprejudiced mind. 

(2) We should distinguish the facts from other 
analogous facts and thus demarcate the exact 
sphere of our inquiry. 

(3) We should exhaustively consider the differ- 
ent parts, elements, or aspects of the facts to be 
explained, 

(4) We should ascertain the laws governing 
these parts, elements, or aspects as well as the laws 
governing their relations. 



§ 4 .] 


DISPOSITION OF PARTS. 


3«3 


(5) We should try to trace these laws to higher 
laws, so that the laws governing the features, ele- 
ments, and relations may be considered as deriva- 
tive and certain. {Vide Chap. XXlII, § 3 and § 4.) 

(6) We should consider the facts and their 
parts or elements in their natural order proceeding 
from tlie less to the more general. 

(7) We should take a comprehensive survey 
of the sphere .of our inquiry in order to be sure 
that noting is left out which is calculated to 
throw light on it. 

{I I) Rules for the Synthetical Method. These 
rules are thus laid down by the authors of The 
Port’ Royal Logic 

^'Two Rules touching Definitions. 

1. Not to leave any terms at all obscure or 
equivocal, without defining them. 

2. To employ in definitions only terms per- 
fectly well known, or already explained. 

“ Two Rules for Axioms. 

3 To demand as axioms only things perfectly 
evident, 

4. To receive as evident that which requires 
only a slight attention to the lecngoition of its 
truth. 

^^Two Rules for Demonstrations, 

5. To prove all propositions which are at all 
obscure by employing in their proof only the defi- 
nitions which have preceded, or axioms which 
have been granted, or propositions which have 
been already demonstrated. 


The specia 
rules of the 
Synthetical 
Method. 
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6. Always to avoid the equivocation of terms 
by substituting mentally the definitions which re- 
strict and explain their meaning. 

“Tzvo Rules for Method. 

7. To treat of tilings, as far as possible, in 
their natural order, by commencing with the 
most general and simple, and explaining every 
thing which belongs to the nature of the genus 
before passing to its particular species. 

8. To divide, as far as possible, every genus 
into all its species, every whole into all its parts, 
and every difficulty into all its cases.” (Baynes’ 
translation, pp. 346 — 347,) 

^ 5 EzerciseB. 

1. Define Method and explain its precise character and 
scope. 

2. What is the natural order of inquiry or exposition ? 
Is it the same always ? 

3. What are the general rules of Method ? How does 
the Method of Discovery differ from that of Exposition ? 

4. State and explain the rules of the Analytical and the 
Synthetical Method respectively. 

5 Point out the proper uses of the Analytical and the 
Synthetical Method. Is there any difference between the 
Analytic Method as employed fur instruction and that em- 
ployed for discovery ? 

6. Indicate any difference in the uses of Induct've and 
Deductive Definitions and Classifications. 



BOOK VI. 

FALLACIES. 

CHAPTER XXX. 
Classification of Fallacies. 

§ 1. Fallacy Defined. The term I'allacy 
(Latin fa^lacia, deceit, from fallax, deceitful, decep- 
tive) etymolooically implies what is calculated to 
deceive or mislead us by a show of truth or correct- 
ness. And as, strictly speaking^, errors are always 
connected with inferences ijide Chap. I, § i and 
§ 9), Fallacy properly implies an unsound mode of 
argument which professes to be decisive of the 
question in hand, without really being so. But, 
like many other terms, it is often used in a vague 
and wide sense to cover other errors as well, We 
find, accordingly, that the term is used in at least 
three different senses 

(1) In the proper sense, a Fallacy implies, as 
mentioned just now, an incorrect inference which 
appears satisfactorily to establish a conclusion, 
without really doing so. Fallacies, in this sense, 
indicate all errors which arise from the improper 
use of the rules of inference, deductive, inductive, 
or analogical. 

(2) In a wider sense, a Fallacy is an error 
arising from the violation of any logical rule, 
whether pertaining to inference or not. It thus 
stands for an error of Definition, Division, Classi- 
fication, Naming, or Inference. 


Fallacy prop- 
erly implies 
an incorrect 
inference 
which seems 
to be correct. 


Three uses of 
the term 'Fal* 
lacy : 

(i) In the 
proper sense, 
it is an invalid 
argument 
which wears 
the sem- 
blance of 
validity. 


(9) In a wider 
sense, it is an 
error due to 
the transgres- 
sion of a 
logical rule. 



<3) In the 
widest sense, 
it implies 
any error. 


Paralogisms 
are self- 
deceptive 
fallacies due 
to the viola- 
tion of the 
formal rules 
of inference. 


Sophism is a 
specious 
argument 
meant for the 
deception 
of others. 
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(3) In the widest sense, a Fallacy signifies 
any error whatever, whether due to faulty percep* 
tion, memory, imagination, conception, or the im- 
proper use of the logical principles, In this sense, 
we commit a fallacy when we mistake a post for a 
man, refer an event to a wrong date, define or 
divide terms incorrectly or draw unjustifiable 
inferences. 

It may be mentioned in this connection that 
the terms 'Paralogism' and 'Sophism' though 
implying fallacious reasoning, have special conno- 
tations of their own. Paralogism (Gr. para, beyond, 
and logismos, reasoning) indicates a reasoning 
which transgresses a formal rule of inference and 
often deceives the reasoner himself. It is usually 
illustrated when we overlook the rules of deduction 
or demonstration and are guilty of glaring mis- 
takes by losing sight of evident principles of con- 
sistency. Thus, in simply converting an A propo- 
sition, committing a fallacy of illicit process in 
syllogistic reasoning, or in supposing that the law 
of causation, which is the ground of all induction, 
is itself an inductive generalization, we are guilty 
of paralogisms or evident self-contradictions. 
Sophism (from Gr. sophisma, a clever or cunning 
contrivance) is taken to be a specious argument 
which is calculated to mislead or entrap others. As 
an intentionally deceptive syllogism, it is opposed 
to paralogism which, as we have said, deceives the 
reasoner himself. "Sophism'*, says Taylor, "is not 
usually applied to mere errors in reasoning; but 
only to those erroneous reasonings of the fallacy of 
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^hich the person who maintains them is, in some 
degree, conscious ; and which he endeavours to 
conceal from examination by subtlety, and by 
some ambiguity or other unfairness in the use of 
words.” {Elements of Thought?) As, however, 
Logic is not concerned with the intention or sub- 
jective factor in any case, which comes within the 
province of Ethics and Psychology, we shall speak 
only of Fallacies, instead of Paralogisms and 
Sophisms. {Vide Chap. III,§ 2.) 

§ 2. Treatment of Fallacies. A separate 
treatment of Fallacies is considered objectionable 
by certain writers on two principal grounds : — (i) 
It is urged that, when we have read the logical 
rules and principles, we are expected to know also 
the errors which arise from their violation. In 
Grammar, for example, we never separately study 
the rules and their violations. No separate chapter 
is devoted to the enumeration or exposition of the 
different grammatical errors. Hence, it is said 
that a separate treatment of Fallacies is itself 
fallacious, (2) It is not possible for us to divine or 
collect all the possible errors which arise from the 
transgression of the different rules of inference, 
and far less the numerous errors which arise 
from the violation of all the logical rules. It is, 
therefore, deemed more reasonable simply to ex- 
plain and illustrate the different logical processes 
and their violations, instead of attempting to system- 
atize the inexhaustible number of logical errors. 

It is urged also that practice can never justify 
an unreasonable procedure. To Aristotle and his 


In Logic we 
are concerned 
with Falla- 
cies, without 
any reference 
to the inten- 
tion or men- 
tal condition. 


Objections to 
a separate 
treatment 
of Fallacies ; 

(i)55uch treat- 
ment is illogi- 
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prehensive 
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separate 
treatment : 
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followers, a separate treatment of fallacies might 
have been necessary, for their Logic was only 
formal and so could not possibly explain and illus- 
trate, under appropriate rules, all the different 
kinds of fallacies revealed in concrete experience. 
Their alternatives were either to be incomplete or 
inconsistent ; and they preferred inconsistency to 
incompleteness. A separate discussion of fallacies 
was thus necessary to them to explain the charac- 
ter of material fallacies. But, now, that we have 
an adequate treatment of all the logical principles — 
deductive and inductive— >it is altogether unscienti- 
fic, if not useless, to consider in a distinct chapter 
tne different kinds of fallacies. 

Though, it must be admitted, there is some 
truth in the above remarks, yet the following 
reasons may be advanced in favour of the tradi- 
tional practice of giving fallacies a separate place 
in the treatment of logical doctrine : — 

(1) By considering the prominent fallacies 
together, we may have before our mind’s eye the 
snares to be avoided for the attainment of truth. 
The different fallacies when systematically 
arranged and labelled or named become convenient 
heads of reference and serve as warning-posts to 
guide the unwary disputant. 

(2) Even when we have read the logical rules 
and their violations in their proper places, a sepa- 
rate consideration of the errors to which we are 
liable has the effect of impressing on our minds 
the necessity of caution to be exercised in the 
pursuit of truth. A collective study of fallacies 
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awakens in us more forcibly the necessity of a 
scrupulous examination of materials and steps 
which go to prove a position. 

(3) Above all, a systematic treatment of falla- 
cies has a scientific value as helping the discovery 
of the general sources of error. When the main- 
springs of the fallacies are thus discovered, we may 
try to choke them up or diminish their force, there- 
by securing the correctness of thought more effec- 
tually than can possibly be done by mere piece- 
meal attention to the .several fallacies. 

§ 3. Classification of Fallacies. There 
are two main reasons which render a satisfactory 
classification of fallacies difficult, (i) There is 
scarcely any limit to the aberrations of our intelli- 
gence ; and so the number and form of fallacies 
seem to be inexhaustible : ‘There is*' says De Mor- 
gan, “no such thing as a classification of the ways 
in which we may arrive at an error ; it is much to 
be doubted whether there ever can be'' [Formal 
Logic, p. 237.) 

(2) As fallacies are generally covert violations 
of logical rules, it is often doubtful whether a par- 
ticular fallacy comes under this or that head. As 
Whatcly observes, “From the elliptical form in 
which all reasoning is usually expressed, and the 
peculiarly itivolved and oblique form in which 
Fallacy is for the most part conveyed, it must of 
course be often a matter of doubt^ or rather, of arbi- 
trary choice, not only to which genus each kind of 
fallacy should be referred, but even to which kind 
to refer any one individual Fallacy. For, since, 
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Table of 
Classification. 


in any argument one premiss is usually suppressed, 
it frequently happens, in the case of a Fallacy, 
that the hearers are left to the alternative of sup- 
plying dthar a premiss which is not true^ or elsCy 
one which does not prove .the conclusion. E,g, If 
a man expatiates on the distress of the country, 
and thence argues that the government is tyrannic- 
al, we must suppose him to assume either that 
“every distressed country is under a tyranny/^ 
which is a manifest falsehood, or^ merely that “every 
country under a tyranny is distressed” which, how- 
ever true, proves nothing, the middle-term being 
undistributed.” (LogiCy pp. 104-105.) Let us, how- 
ever, try to give a systematic account of Fallacies 
by reference to their prevailing forms and appro- 
priate names as generally recognised by logicians. 
The following general scheme indicates the promi- 
nent Fallacies : — 



^(I) Inferential 

1(1) Deductive... 
t(2) Inductive, 

f(A) Logical 

I (II) Non-In- 
Vferential. 

f(i) Deductive. 



1(2) Inductive, 

(B) Non- 
Logical or “ 
l.Material 

Il) Premise 
unduly 
^ assumed 

Jill Irrelevant 

(1) Premise de- 
pending on the 
conclusion 
{Petit io Prijtdpii), 

(2) Premise false 
or unsupported. 


pa) 


Formal. 


I [b) Semi- 
I logical. 


Conclusion 

Ugnoratio 

Elenchi)* 



§ 4-3 CLASSIFICATION OF FALLACIES. 


Let us now proceed to examine the various 
classes of Fallacies indicating their different forms 
or varieties. 

§ 4. Formal Inferential Fallacies. These 
fallacies are such as can be easily detected from 
the mere form of an argument, without any neces- 
sary reference to the import of the terms employed. 
When we are familiar with the rules of the dis- 
tribution of terms and the conditions of deductive 
reasoning (mediate and immediate), we can easily 
detect such fallacies. As we have already considered 
these fallacies in detail in Division III of Book II, 
we shall refer here to some prominent forms alone. 

1. Immediate Inference. 

(a) Simple conversion of A or conversion of 0. 
For example (i) All horses are quadrupeds ; 

All quadrupeds are horses. 

(2) Some men are not graduates ; 

Some graduates are not men. 

( Vide Chap. X, § 2.) 

if) In Obversion or Contraposition, when the 
contrary is substituted for the contradictory, the 
contradictory of the subject is taken instead of 
that of the predicate, the quality is not changed, 
or the rule for the distribution of terms is violated. 
For example : — 

(1) All wise men are cautious ; 

All foolish men are careless, 

(2) All discontented men are unhappy ; 

No contented men are unhappy. 

(3) No men are perfect ; 

All imperfect beings are men. 


These 
fallacies are 
evident viola<* 
tions of 
logical rules, 
which can be 
readily 
detected 
without a 
reference to. 
the matter of 
thought. 


Illustrations* 
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(4) Some mangoes are not sweet ; 

Some not-sweet things are not mangoes. 

(5) Some animals are bipeds ; 

Some non- bipeds are animals. 

( Vide Chap. X, § 3 and § 4.) 

(c) In Inversion, when any universal conclu- 
sion is drawn or I and O are inverted. 

For example : — 

(1) All intemperate men are weak ; 

No temperate men are weak. 

(2) No imperfect beings are happy ; 

All perfect beings are happy, 

(3) Some agreeable things are desirable ; 

, Some disagreeable things are not desirable. 

{Vide Chap. X, § 5.) 

{d) In Opposition, when from the falsity of 
a universal proposition the truth of its contrary 
is inferred, or from the truth of a particular 
proposition the falsity of its sub-contrary is 
inferred. 

For example : — 

(i) All diligent men are prosperous {Jalse ) ; 

No diligent men are prosperous {true). 

{2) Some days are clear {true)\ 

Some days are not clear [false). 

( Vide Chap. X, § 6.) 

[e) In Subalternation, when from the falsity 
of a universal proposition, tlie falsity of its sub- 
alternate is inferred ; or from the truth of a parti- 
cular proposition the truth of its subalternant is 
inferred. 
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For example : — (i) All balls are red {false) ; 

/. Some balls are red {false). 

(2) Some men are honest (true) ; 

/. All men are honest {true), 

( Vide Chap. X, § 7.) 

{/) In Modal Consequence when from the falsity 
of greater certainty the falsity of less certainty is 
inferred or from the truth of less certainty the truth 
of greater certainty is inferred. 

For example : — 

(1) The business is lucrative (false) ; 

The business may be lucrative {false), 

(2) John may be present at the meeting [true) ; 

John is present at the meeting {true). 

( Vide Chap. X, § 9.) 

2 . Mediate Inference. 

The syllogistic fallacies due to the violation of 
the rules of pure and mixed syllogisms come under 
this head. The following may be taken as 
examples : — 

(a) All horses are quadrupeds ; and all tables 
are heavy. {Fallacy of Four Terms.) 

{d) The prize-winners alone will be admitted to 
the entertainment ; and John is a prize-winner. 

When reduced to the logical form the argument 
stands thus ; — 

All persons to be admitted to the entertainment 
are prize-winners ; and John is a prize-winner. 

{Fallacy of Undistributed Middle.) 

{c) All cows are quadrupeds ; 

But goats are not cows : 

.% Goats are not quadrupeds. {Illicit Major,} 
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({/) No men are perfect ; 

All men are animals : 

/. No animals are perfect. {Illicit Mtftor!) 
{e) No men are quadrupeds, and 

No quadrupeds are wise. {Two Ne^ativesi) 
But we should not hastily pronounce such an 
argument fallacious, without carefully examining 
whether a formal modification of the premises 
justifies any conclusion. The following premises, 
for example, justify a conclusion, when they are 
suitably modified ; — No perfect beings are finite, and 
No imperfect beings are happy. 
The first premise when converted becomes — 

No finite beings are perfect... (i) 

The obverse of (i) is — 

All finite beings are imperfect... (2) 

By making (2) as the minor and the other given 
premise as the major, we get the following syllogism 
in Celarent — No imperfect beings are happy j 
All finite beings are imperfect : 

No finite beings are happ}^ 

Or the given argument may be reduced to the 
following form : — 

By converting the second original premise we get 
No liappy beings are imperfect... ( I) 
By obverting (l) we obtain 

All happy beings are perfect ( 2 ) 

By combining this with the other given premise we 
get the following syllogism in Celarent : — No perfect 
beings are finite ; All happy beings are perfect : 
A _No happy beings are finite. 

> ' (Fiife Chap. Xin, S7.) 
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(/) All created beings are not rational, and 
Some rational beings are wise. 

When reduced to the logical form, the argument 
stands thus . 

Some created beings are not rational, and 
Some rational beings are wise. 

{Fallacy of Two Particular Premises) 
§ 6* SemMogioal Fallacies. The Semi- 
logical Fajiacies are the errors of inference which 
arise from the ambiguity of language. They are 
not quite formal fallacies, as the errors cannot be 
detected from the mere form of an argument. An 
examination of the meanings of the terms reveals 
the different senses in which they are used ; and 
this enables us to detect that the first and funda- 
mental rule of syllogism is violated. ( Vide Chap. 
XI, § 9.) Thus, Semi-logical Fallacies are ulti- 
mately fallacies of four terms. And, though we 
find that the middle term in such cases is often 
used ambiguously, yet fallacies of ambiguous 
extreme are not rare. Jests and puns owe their 
existence chiefly to this class of fallacies. We 
shall consider under this head six principal types 
which illustrate the chief forms of ambiguity. 
They are the Fallacies of (I) Equivocation, (II) 
Division and Composition, (III) Accident, (IV) 
Figure of Speech, (V) Amphibology, and (VI) 
Accent. Let us consider these otie by one. 

(I) Fallacy of Eqaivocation. Equivocation (Lat, 
(BquuSy equal, and vox, vocis, the voice) implies 
that the same term (voice or sound) is used in 
different senses, giving rise to a fallacy of ambi- 
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guity. It assumestwo forms according as the middle 
term or an extreme is used ambiguously. Thus, we 
have either (i) the fallacy of ambiguous middle or (2) 
the fallacy of ambiguous extreme (major or minor)^ 
The following may be taken as examples : — 

(1) A mbiguous M iddle, 

(a) Sound travels i,ioo ft. per second ; 

His knowledge of mathematics is sound : 
His knowledge of mathematics travels 
1,100 ft. per sefcond. 

(i) All Masters of Arts are learned men ; 

My cunning critic is, indeed, a master 

of art : 

.*. My cunning critic is a learned man. 

(2) Ambiguous Extreme, 

{a) “No courageous creature flies ; 

The eagle is a courageous creature : 

The eagle does not fly.’* {Ambiguous Major. 
Or 

Light is essential to guide our steps ; 

Lead is not essential to guide our steps : 

/. Lead is not light, it is heavy, 

{Ambiguous Major) 
{b) “No human being is made of paper ^ 

All pages are human beings : 

No pages are made of paper.” 

{Ambiguous Minor) 
Or 

Infantry is not a part of our body ; 

Foot is infantry ; 

/. Foot is not a part of our body. 

{Ambiguous Minor) 
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(II) Fallacies of Dmeien and Composition. 
These fallacies are closely connected with the 
preceding. They consist in using a term ambig- 
uously with regard to its denotation. We 
know that every term occurs twice in a syllo- 
gism. [r/flfe Chap. XI, § 2 .] (i ) If we proceed 
from the collective to the distributive use of 
a term, we find the Fallacy of Division illus- 
trated ; (2) while the converse case of proceeding 
from the* distributive to the collective use of 
a term illustrates the Fallacy of Composition. In 
the former, we divide (Lat. di for dis, asunder, 
and vidy to cut or separate) or separate what 
was previoudy taken collectively ; while in the 
latter, we compose {Lat, com, with, and pono^ 
to place), combine, or put together what were 
taken distributively before. The following may 
be taken as illustrations : — 

(1) Fallacy of Division : 

{a) All the trees in the park make a thick 

shade ; 

This is a tree in the park : 

This tree makes a thick shade. 

{b) All the angles of a triangle are equal to 

two right angles ; 

ABC is an angle of a triangle : 

.\ ABC is equal to two right angles. 

(2) Fallacy of Composition : 

(a) Three and four are odd and even j 

Sevei\ is three and four : 

Seven is odd and even. 
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ifi) This box, this chair, this table, this shelf, 
this bed-stead can be carried on the head ; 
The furniture of the room consists of this 
box, this chair, this table, this shelf, 
and this bed-stead : 

The furniture of this room can be carried 
on the head. 

(c) “Is it possible for a man who is walking 
not to walk ?** “Yes/* 

1 

“Then it is possible for a man to walk 
without walking.” 

In the above illustrations, we pass, in the one 
case Sjoiz. (i)], from the collective to the distributive 
use of the middle term, while in the other (2)], 
from its distributive to its collective use. Sometimes 
a fallacy of this kind is illustrated in connection with 
the extremes. Take the following example : 

Seven is one number ; 

Three and four are seven : 

Three and four are one number. 

Here we pass from the collective to the distrib- 
utive use of the minor term ; and so it illustrates 
the fallacy of Division. 

We should lemember in this connection that, 
simple as these fallacies seem, they are often illus- 
trated in the concrete affairs of life. A spend- 
thrift, for example, may think that because he can 
afford to buy this, that, the other thing, therefore, 
he can as well afford to buy all these things ; while 
a miserly man may deny himself the ordinary 
pleasures, thinking that his money is not adequate 
to meet the necessities of his life. A good illdstra- 
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tion of the fallacy of composition is found in 
the following argument of Mill, in which he tries 
to show that, because every man seeks his own 
happiness, therefore, he is disposed to seek also the 
happiness of the community : ‘*No reason can be 
given why the general happiness is desirable, 
except that each person, so far as he believes it to 
be attainable, desires his own happiness ; each 
person's happiness is a good to that person, and 
the general happiness, therefore, a good to the 
aggregate of all persons” {Utilitarianism^ p. 53.) 
We commit these fallacies also when, from the 
general character of a person, we infer that a partic- 
ular act of his must necessarily bear that stamp ; 
or, conversely, when from a few acts we hastily 
conclude that they are a sure index to a particular 
type of character. Because a man is generally 
correct in his speech, we cannot conclude that he 
is necessarily correct in a particular case ; much 
less can we conclude that because a person is cor- 
rect in a few cases, he must necessarily be so always. 
The following example illustrates how a combina- 
tion of these two fallacies may sometimes lead to 
extravagant forms of reasoning : — ‘Epimenides the 
Cretan says that “All the Cretans are liars” ; but 
Epimenides is himself a Cretan : therefore he is 
himself a liar. But if he be a liar, what he says is 
untrue, and consequently the Cretans are vera- 
cious ; but Epimenides, is a Cretan, and therefore 
what he says is true ; hence the Cretans are liars, 
Epimenides is himself a liar, and what he says 
untrue.* Thus, we may go on alternately proving 
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that Epimenides and the Cretans are truthful and 
untruthful. 

(Ill) Fallacy of Accident. The fallacy of Ac- 
cident illustrates that form of ambiguity in which 
we confound the essential with the accidental use 
of a term. Thus, in this fallacy, we confound the 
general application of a term with its special use, 
or one special use with another. “The Middle 
Term,” as Whately observes, “is used, in one Prem- 
iss to signify some thing considered* simply, in 
itself, and as to its es'jence ; and in the other Prem- 
iss, so as to imply that its Accidents are taken 
into account with it.” (Logic, p, 131.') An interest- 
ing example of this fallacy is given by Boccaccio : — 
“A servant who was roasting a crane for his master 
was prevailed upon bv his swe^t-heart to cut off a 
leg for her to eat. When the bird came upon table 
at supper, the master desired to know what was 
become of the other leg. The man answered that 
cranes had never more than one leg. The master, 
very angry, but determined to strike his servant 
dumb before he punished him, took him next 
morning into the fields where they saw cranes 
standing each on one leg as cranes do when they 
are sleeping. The servant turned triumphantly to 
his master, on which the latter shouted, and the 
birds put down their other legs and flew away. 
“Ah, sir,” said the servant, “you did not shout to 
the crane at supper yesterday ; if you had done so, 
he would then have set down his other leg, as these 
here did ; but if, as they, he had flown away too, 
by that means you might have lost your supper*?’ 
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{Decameron, the Sixth Day, Novel IV.) The argu- 
ment of ihe servant evidently assumes that what 
a living crane can do, a dead crane can do as well. 

The Fallacy of Accident occurs in three different 
forms : — 

(1) When we argue from a genet al rule to a 
special case. For example, 

Water is liquid ; 

Ice is water : 

Ice is liquid. 

Here the middle term, ‘water,’ is used generally 
or without any condition in the major premise, but 
subject to a condition , congealed or frozen) in 
the minor. This is known as the fallacia a dicto 
simpliciter ad dictum secundum quid, i,e,, the fallacy 
of arguing from a simple statement to a statement 
under a ceitain conditkn.. This is often illustrated 
when we apply a proverb or common saying to a 
particuhr case, as when we suggest a conclusion by 
saying ‘what man has done man may do/ or ‘a 
rolling stone gathers no moss/ Here are other 
examples of this form of fallacy : {a) “Every man 
has a right to inculcate his own opinions ; there- 
fore a magistrate is justified in using his power to 
enforce his own political views.” (b) Books aie a 
source of knowledge and instruction ; a table of 
logarithms is a book : therefore, a table of loga- 
rithms is a source of knowledge and instruction. 

(2) The converse of the above case, when 
we reason from a special case to a general rule. For 
example, 
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What is bought in the market is eaten ; 

Raw meat is bought in the market : 

Raw meat is eaten. 

Here the middle term, ‘what is bought in the 
market,’ is used subject to a condition (such 
‘when cooked at home’) in the major premise, 
while without that condition in the minor. This 
is known as the fallacia a dicto secundum quid ad 
dictum simpliciter^ ue,, the fallacy of arguing from 
a statement under a certain condition tO' a simple 
statement. Here is another instance of this type : 

Nuisances are punishable by law ; 

To have mosquitoes in a house is a nuisance : 

To have mosquitoes in a house is punishable 

by law. 

( 3 ) When we leason from one special case to 
another. For example. 

To inHict pain on another is wrong ; 

The surgeon in performing an operation 
inflicts pain on another : 

The surgeon does something wrong. 

Heie the middle term, ‘to inflict pain on another’, 
is used subject to one condition maliciously) in 
the major premise, but subject to a different condi- 
tion with the intention of doing good ta 

another) in the minor. This form of the fallacy is 
often illustrated when we confound an unessential 
with an essential {a) resemblance or [6) difference. 
For example — 

(a) To call you an animal is to speak truth ; 

To call you a donkey is to call you an animal : 

To call you a donkey is to speak truth. 
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(i) “Is Brutus different from Csesar ?” "Yes ” 

. “Is Caesar a man ?’* “Yes.*’ 

“Then Brutus is different from man.” 

(IV) Fallacy of Figare of Speech This fallacy 
is illustrated when words derived from the same 
root, but having different meanings in the different 
part of speech or in their different forms, are con- 
founded with one another, or words similarly 
formed are supposed to have similar meanings. 
Thus, art;^ artist, artisan, and artful ; project, 
projection, and projector ; presume, presumption, 
and presumptuous ; image, imaginary, and 
imagination ; desire, desirous, and desirable ; 
apprehend, apprehension, and apprehensive do not 
always imply the same thing. As such conjugate 
words are called paronyms (Gr. /fara, beside, near, 
and onoma, a name), the Fallacy of Figure of Speech 
is sometimes described as the Fallacy of Parony- 
mon« Terms. Terms which are similar in form 
are supposed to be similar also in meaning, This 
fallacy, as Whately observes, is "built on the 
grammatical structure of language, from man’s 
usually taking for granted that paronymotis [or 
conjugate\ words — i. those belonging to each 

other, as the substantive, adjective, verb, etc,, of the 
same root, have a precisely correspondent mean- 
ing ; which is by no means universally the case.” 
[I.ogic, p. ii;.) As examples of this fallacy we 
may take the following 

(a) “Projectors are unfit to be trusted ; 

This man has formed a project : 

He is unfit to be trusted.” 
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Here the bad sense associated with ‘projectors* is 
not present in ‘forming a project* 

(b) Whatever a man walks he tramples on ; 

This man walks the whole day ; 

He tramples on the whole day. 

Here an adverbial phrase is taken as equivalent to 
a noun object. 

{c) Mill in his Utilitarianism argues thus ; — 
“The only proof capable of being given that an 
object is visible, is that people actually see it. 
The only proof that a sound is audible, is that 
people hear it : and so of the other sources of our 
experience. In like manner, I apprehend, the sole 
evidence it is possible to produce that anything 
is desirable, is that people do actually desire it.*' 
(Pp. 52-53.) Surely, ‘visible’, ‘audible,’ and ‘desira- 
ble,’ though similar in their formation, do not 
bear similar meanings. ‘Visible’ or ‘audible' implies 
capable of being seen or heard ; but ‘desirable* 
means what ou^ht to be desired. A robber, for 
example, desires another’s property ; but this can 
never be called ‘desirable.’ 

(V) Fallacy of Amphibology. Here the ambi- 
guity lies, not in a word, but in the interpretation 
of a sentence, owing to its ambiguous construction. 
An amphibolous iGr. amphi, in two ways, and ballo 
to strike) sentence is one which admits of double 
constructiun and so of two meanings. Of such a 
character is the witch’s prophecy in Henry VI : 
“The duke yet lives that Henry shall depose” 
(Second J^art. Act. i. Sc. 4.) 
This may mean either that the duke shall 
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depose Henry or that Henry shall depose the duke. 

Prophecies are generally of this character, so that, Frophedes, 
, .... , riddles, and 

whatever may be tlie issue in any case, they may witticisms 

be justified by a suitable construction. We may f„v"( 5 ve**this 
remember in this connection the well-known oraca- fallacy, 
lar sayings —‘Alexander Darius will conquer/ illustrations 
‘Pyrrhus the Romans shall, I say, subdue.’ Some- 
times a careless use of adjectives or pronouns or 
thoughtless arrangement of words may give rise to 
such a faltacy. “The double-meaning which may 
be given to ‘twice two and three’/’ writes Jevons, 

“arises from amphibology ; it may be 7 or 10, 
according as we add the 3 after or before multiply- 
ing. In the careless construction of sentences it is 
often impossible to tell to what part any adverb or 
qualifying clause refers. Thus, if a person says 
‘I accomplished my busine.ss and returned the day 
after’, it may be that the business was accom- 
plished on the day after as well as the return ; but 
it may equally have been finished on the previous 
day. Any ambiguity of this kind may generally be 
avoided by a simple change in the order of the 
worJs ; as for instance, ‘I accomplished my busi- 
ness, and, on the clay after, returned.’ Amphibology 
may sometimes arise from confusing the subjects 
and predicates in a compound sentence, as if in 
‘platinum and iron are very rare and useful metals’ 

1 were to apply the predicate useful to platinum 
and rare to iron, which is not intended. The word 
‘respectively’ is often used to shew that the reader 
is not at liberty to apply each predicate to each 
subject.” ( Elementary Lessons in Logic^ pp. 172- 173.) 

N. 25. 
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The following examples may also be mentioned 
here .-—Wanted a chestnut horse by a gentleman 
with a long mane and tail’ ; ‘A piano for sale by a 
lady about to cross the channel in an oak case with 
carved legs’ ; ‘Lost, a dog by the chief medical officer 
of Hongkong with a tufted tail that answers to the 
name of Tom” ; ‘He blew out his brains after bid- 
ding his wife good-bye with a gun* ; ‘Erected to 
the memory of John Browning accidentally shot as 
a mark of affection by his brother.’ Riddles and 
witticisms are often based on this fallacy. 

(VI) Fallacy of Accent. This is illustrated when 
any ambiguity arises from misplaced accent or 
emphasis on any expression in a sentence. A 
ludicrous example may occur to one reading 
I Kings, XIII, 27, where it is said — “And he spake 
to his sons, saying, saddle me the ass. And they 
saddled him!' Similarly, the sacred texts — ‘Thou 
shalt not bear false witness against thy neigh- 
bour,’ ‘The fool hath said in his heart that there 
is no God’ — may be perverted by 'wrong emphasis. 
One, by laying emphasis on ‘against’ in the one 
case and on ‘in his heart’ in the other, may be led to 
imagine that it is not wrong to bear false witness 
in favour of his neighbour or to proclaim aloud 
that there is no God. The different ways in which 
this fallacy may be committed are well indicated 
by De Morgan. He writes, “A statement of what 
was said with the suppression of such tone as was 
meant to accompany it, is the fallacia acemtus. 
Gesture and manner often make the difference 
between irony and ^rcasm, and ordinary assertion. 
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A person who quotes another, omitting anything 
which serves to show the animus of the meaning ; 
or one who without notice puts any word of the 
author he cites in italics, so as to alter its emphasis ; 
or one who attempts to heighten his own asser- 
tions, so as to make them imply more than he 
would openly say, by italics, or notes of exclama- 
tion, or otherwise, is guilty of Xht fallacia accentus,,, 
I may her^ observe that irony. ..is generally accom- 
panied by the fallacia accentus ; perhaps cannot be 
assumed without it. A writer disclaims attempting 
a certain task as above his powers, or doubts about 
deciding a proposition as beyond his knowledge. 
A self-sufficient opponent is very effective in 
assuring him that his diffidence is highly com- 
mendable, and fully justified by the circumstances.’* 
{Formal Logic^ pp. 249-^0.) How emphasis alters 
meaning is well illustrated by the sentence, ‘I never 
sold you that horse’, where stress on any one of 
the six words implies a different sense. 

§ 6. Inductive Inferential Fallacies. 
Having considered the principal forms oi the 
Fallacies of Deductive Inference, let us now turn 
our attention to the examination of the fallacies 
which arise from the transgression of the Rules of 
Inductive Inference. These fallacies arise from 
the improper use of the Inductive Canons and 
of the connected processes of Probability and 
Analogy, As we have already illustrated these 
fallacies in detail in explaining the Inductive 
Methods, let us briefly refer to a few prominent 
cases here. 
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The chief 
inductive 
fallacy is the 
fallacy of 
Non causa 
pro causa or 
the erroneous 
supposition of 
an accidental 
circumstance 
as a cause. 


Illustrations. 


The chief fallacy connected with inductive 
inquiry is the error of mistaking as a cause what 
is not really so. This is known as the fallacy of 
Non causa pro causa [assuming as a cause what is 
not the cause]. The superstitious are thus disposed 
at times to attribute their successes or failures to 
good or bad omens, which at most may be but 
favourable or unfavourable signs. Purely accident- 
al circumstances are thu.s at times viewed as 

c 

causes, as when the Norwegians attributed the 
disappearance of the fish from their coast to the 
introduction of inoculation. “Many are the cases,” 
observes Whately, “in which a Sign from which 
one might fairly infer a certain phenomenon, is 
mistaken for the Cause of it : (as if one should 
suppose the falling of the mercury to be a cause 
of rain ; of which it certainly is an indication) 
whereas the fact will often be the very reverse. 
E.G, A great deal of 7mney in a country is a pretty 
sure proof of its wealth ; and thence has been often 
regarded as tlie cause of it ; whereas in truth it is 
an effect. The same, with a numerous and in- 
creasing population. Again, the labour bestowed 
on any commodity has often been represented as 
the cause of its value ; though every one would 
call a fine pearl an article of valir*, even though 
he should meet with it accidentally in eating an 
oyster. Pearls are indeed generally obtained by 
laborious diving : but they do not fetch a high 
price from that cause ; but on the contrary men 
dive for them because they fetch a high price. 
So also exposure to want and hardship in youth 
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has been regarded as a cause of the hardy con- 
stitution of those men and brutes which have been 
brought up in barren countries of uncongeniar 
climate. Yet the most experienced cattle breeders 
know that animals are, ccBtefh panbm, the more 
hardy for having been well fed and sheltered in 
youth ; but early hardships bv destroying all the 
tender, ensure the hardiness of the survivors ; 
which is the cause, not the effect, of their having 
lived through such a training. So, loading a gun- 
barrel to the muzzle, and firing it, does not give it 
strength ; though it proves, if it escape, that it ivas 
strong.” {Logic, pp. 134-135 ) 

The most common form of the faUacy of ISon 
causa pro causa is to mistake an antecedent as the 
cause : not infrequently we regard one phenomenon 
as the cause of another, because the one precedes 
the other. This form of the fallacy is known as 
Post hoc ergo propter hoc [after this, therefore 
caused by this]. Thus, a comet or an eclipse may 
be regarded as the cause of snme disaster or calam- 
ity ; the wearing of an amulet may be regarded as 
the cause of prosperity or good fortune. “All super- 
stition,” says Father Clarke, “is fond of employing 
it. I walk under a ladder and lose the train just 
afterwards. Foolishly I attribute my misfortune, not 
to my unpunctuality, but to the ill-luck resulting from 
going under a ladder. A .ship sails on a Friday and 
is shipwrecked, arid one of the passejigers blames 
his folly in starting on an unlucky day. An habit- 
ual drunkard accounts for his shattered nerves 
to the fact that he studied hard for the army in his 
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youth. A preacher obtains a great success, and 
attributes the number of conversions to the elo- 
quence wherewith he has preached the word of 
God, whereas all the while what obtained from 
God the grace that moved the hearts of men was 
the prayers and sufferings of some good old dame 
saying her beads in a corner of the church.” 
{Logic, p. 454,) 

It may be mentioned here that the fallacy of 
causa pro causa is often due to overs'ght or im- 
perfect analysis, the fallacies of which we shall con- 
sider under Non-observation and Mal-observation 
in section 8 . 

We have already considered the errors which 
arise from the wrong use of the Inductive Canons. 
{Vide Chap. XVIII.) The most fruitful source of 
error here is to prove causation by the Method of 
Agreement, which, as we have seen, is not compe- 
tent to prove it. The illustrations given above show 
how even accidental coincidences may be miscon- 
strued as implying causation. And the Method of 
Difference--t\\^ most cogent Inductive Method — 
may at times fail when some other cause than the 
supposed one is allowed to operate. If our analysis 
or elimination be incomplete, then even this method 
proves ineffectual. It is found, for example, that 
royal touch cures certain p.itients, while with- 
out it others are not cured. From this it may be 
inferred by Difference that such a touch is a potent 
cause of cure ; but such an inference may be 
wrong. Dr. Paris well observes on this point : — 
“Amongst the numerous instances which have 
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been cited to show the power of faith over disease, 
or of the mind over the bodily organs, ike cures 
performed by royal touch have been considered the 
most extraordinary : but it would appear, upon the 
authority of Wiseman, that the cures which were 
thus effected were in reality produced by a very 
different cause ; for he states that part of the duty 
of the royal physicians and serjeant surgeons was 
to select such patients afflicted with scrofula as 
evinced a tendency towards recovery, and that they 
took especial care to choose those who approached 
the age of puberty. In short, those only were pro- 
duced whom Nature had shown a disposition to 
cure ; and as the touch of the king, like the sym- 
pathetic powder of Digby, secured the patient from 
the mischievous importunities of art, so were the 
efforts of Nature left free and uncontrolled, and the 
cure of the disease was not retarded or opposed by 
the administration of adverse remedies.” (Pharma- 
cologia, p. 30.) Similarly, when we find that with 
certain incantations some result is achieved, while 
without them it is not accomplished, we may be dis- 
posed to believe in the efficacy of the incantations, 
without caring to examine whether some other 
secret cause operates at the time. “It is unquestion- 
able,” says Voltaire, referring to sorceries, “that 
certain words and ceremonies will effectually destroy 
a flock of sheep, if administered with a sufficient 
portion of arsenic.'’ (Vide Chap. XVIII, § 6.) 

We have seen that the Theory of Probability The Fallacies 
1 111. . r Probability 

involves, more or less clearly, the employment of are generally 

the inductive methods. ( Vide Chap. XXI, § 3 and ® 
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I 4,) The correctness of our conclusions by a com- 
putation of probabilities depends, therefore, on 
the accuracy and precision of our prior inductive 
analysis, elimination, and modification of circum- 
stances. Thus, the averages in any sphere are 
reliable onl)' when the supposed causes remain 
constant; any variation in them would mean 
variation in the result. But how often do we not 
unwarrantably assume that the averages which are 
true now will be true always, that the 'averages 
which are true here, are true everywhere! The 
following passage from Dr. Venn is instructive 
in this connection : — “Let us take, for example, the 
average duration of life. This, provided our data 
are sufficiently extensive, is known to be tolerably 
regular and uniform. But a very little considera- 
tion will show that there may be a superior as well 
as an inferior limit to the extent within which this 
uniformity can be observed. At the present time 
the average duration of life in England may be, say, 
forty years ; but a cetjtury ago it was decidedly less ; 
several centuries ago it was very much less ; whilst 
if we possessed statistics referring to our early 
British ancestors we should probably find that 
there has been since that time a still more marked 
improvement. What may be the future tendency 
no man can say for certain. It may be and we hope 
that it will be the case, that owing to sanitary and 
other improvements, the duration of life will go on 
increasing steadily ; it is quite conceivable that 
it should do so with )ut limit. On the other hand, 
this duration might gradually tend towards some 
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fixed length. Or, again it is perfectly possible that 
future generations might prefer a short and a merry 
life, and therefore reduce their average. All that 
I am concerned to indicate is, that this uniformity 
(as we have hitherto called it) has varied, and, 
under the influence of future eddies in opinion and 
practice, may vary still ; and this to any extent, 
and with any degree of irregularity. To borrow 
a term from Astronomy, we find onr uniformity 
subject to^hat might be called an irregular secular 
variation/’ {Logic of Chance^ Chap. I.) 

Analogy^ as we have seen, is likewise often a 
source of false inference. {Vide Chap. XXII, §4 
and § 5.) We often incorrectly extend to new cases 
what we have already noticed in like instances. 
We may mention the following additional example 
here as illustrating false analogy. The Arabi-in 
physicians imagined “that gold was the metallic 
element in a state of perfect purity, and that all the 
■other metals differed from it in proportion only to 
the extent of their individual contamination ; and 
hence the origin of ihe epithet base, as applied to 
such metals, This hypothesis explains the origin 
of alchemy ; but in every history we are informed 
that the earlier alchemists expected, by the same 
means that they lioped to convert the baser metals 
into gold, to produce an universal remedy, calculated 
to prolong indefinitely the span of human exis- 
tence. It is difficult to imagine what connexion 
could exist in iheir ideas between Philosopher's 
Stoni, which was to transmute metals, and a rem- 
edy which could arrest the progress of bodily 
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infirmity : upon searching, however, into the 
writings of these times, it appears probable that this 
conceit may have originated with the alchemists 
from the application of false analogies, and that 
the error was subsequently diffused and exaggera- 
ted by a misconstruction of alchemical metaphors.*' 
(Dr. Paris, Op. dt., p, 64.) 

§ 7. Deductive Non-Inferential Falla* 
cies. These fallacies include the formal errors 
in the use of Terms and Propositions tts well as 
those which arise from the violation of the rules 
of Division and Deductive Definition. The follow, 
ing may be taken as illustrations 

1. Inconsistent Terms. Fallacies under this 
head are illustrated when the composition of terms 
involves self-contradiction, e, g.^ a sweet weight, an 
indivisible atom, a round anger, a straight circle, 
or a figure bounded by two straight lines. 

2. Inconsistent Propositions. Fallacies under 
this head indicate incompatible combinations of 
terms in propositions, eg^ John is living and dead, 
sleep is wakefulness, every rule has exceptions, 
truth is consistent falsehood, light is darkness, 
Logic is the Laws of Thought, he exclaims he is 
dumb, consciousness is unreliable, Jean Paul’s 
dwarf reached only up to his own knees. 

3. Fallacies Connected with Division. These 
fallacies imply a confusion of physical, metaphys- 
ical, and logical division, or an error arising from 
the transgression of the rules of Division. ( Vide 
Chap. XXVI, § 7.) We may take the following 
as additional examples. The sun divided into 
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its light and heat ; a watch into its dial, hands, 
wheels, springs, plates, screws, and case ; a crowd 
into adults and children ; books into octavo, quarto, 
English and scientific ; houses into one-storied, 
two-storied, and three-storied, 

4. Fallacies Connected with Definition, These 
fallacies include the errors which arise from the 
violation of the rules of Deductive Definition. 
{Vide Chap, XXV, § 5.) The following maybe 
taken as examples : — A scribe is a writer ; cows 
are domestic animals • light is not darkness ; Logic 
is the art of reasoning ; the moon is the queen of 
night ; mind is a home where everything is made 
or unmade. 

§ 8. Inductive Non-Inf erential Falla 
Cies. These fallacies include the errors connected 
with the preliminary processes of Inductive In- 
quiry (such as Observation, Analysis, Elimination, 
the framing of Hypotheses) as well as the errors 
due to the transgression of the rules of Classifica- 
tion, Naming and Inductive Definition. {Vide 
Chap. XVI, § 4, Chap. XVH, § 9, Chap. XIX, § 4, 
Chap. XXV, § 4, Chap. XXVI, § 7, and Chap. 
XXVII, §4 and §5.) 

The most fruitful source of error here is wrong 
Observation. Taking Observation in a wide sense 
(so as to cover Experiment), we may say with 
Mill that the Fallacies of Observation are divisible 
into two principal forms, viz.^ Non-observation 
and Mal-observation. Non-observation indicates 
an error of a negative kind, as in it we merely 
overlook what is present before our mind ; while 
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while 

Mai- 

observation, 
a positive 
mistake. 


Kal'Observation implies a positive mistake, as in 
it we suppose some wrong feature or quality 
present in an l^bject before us. *The one,^^ as 
Bain says, “leaves out pertinent instances, the 
other distorts or misrepresents what is observed. 
Non ’Observation explains the credit given to 
fortune-tellers, to quacks, and to false maxims ; 
the cases favourable being noted, and the other 
forgotten. The motive in this class of fallacies 
is a strong pte-conceived opinion or <iivi3h to 
find the dictum true. Further, the Non-observation 
may be, not of instances, but of material 
circumstances^ as when it is stated that lavish 
expenditure alone encourages industry, the 
circumstances being overlooked that savings are 
capital for the employment of labour, Under 
M a! -observation may be placed the chief mistake 
connected with the proper act of observing, 
namely, the confounding of a perception with a 
rapid inference, or the mingling up of inferences 
with facts. This is the corhmon infirmity of 
uneducated witnesses and narrators of events.’* 
{Induction, p. 371.) If, for example, in non-ob- 
servation we merel}^ overlook that a particular 
person has a pair of blue or black eyes, in 
mal-observation we suppose him as possessing a 
pair of bine eyes when really his eyes are black. 
In thinking that nothing else happened when a 
magician converted a ball into a sparrow, 1 am 
guilty of non-observation ; but in supposing that 
the ball developed into a sparrow in the hands 
of the magician, I am guilty of mal-observation. 
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Thus, the one is illustrated when we fail to 
observe by omitting a feature ; while the other, 
when we bixdly observe by importing a feature 
which is not present. When, for instance, we say 
that there are no stars in the sky during the day, 
we commit the fallacy of non-observation ; but 
when a traveller in a desert pursues a mirage to 
drink water, he is guilty of mal-observation. 

It may be mentioned, however, that non*obser- 
vation and mal-observation, though thus theoreti- observation 
cally distinct, often run into each other : non- observation 
observation leads to mal-observation ; and mal- connected, 
observation involves non-observation in many 
cases. When 1 miss an essential feature, 1 import 
another to complete my idea of the object observed ; 
and when I import a wrong feature, I generally 
do it by displacing or overlooking a right one. 

Such a confusion in inductive inquiry is often clu6 They are 
to imperfect analysis or elimination. When, for phendueto 

* ^ ^ imperfect 

example, I miss an article and do not adequately analysis and 

analyse the circumstances under which it was lost, 

my suspicion may wrongly be fastened on my Illustrations. 

servant, whose conduct, thenceforth, may seem to 

me suspicious because I read it with suspicious 

eyes. The following example given by Miiito 

clearly illustrates^this point.: — “The believers in 

Kenclrn Digby’s ‘Ointment of Honour^ appealed 

to experience in support of its efficac)'. The tteat- 

ment was to apply the ointment, not to tiie wound 

but to the sword that had inflicted it, to dress this 

carefully at regular intervals, and, meantime, 

having bound up the wound, to leave it alone fur 
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seven days. It was observed that many cures 
followed upon this treatment. But those who 
inferred that the cure was due to the bandaging 
of the swordj failed to observe that there was 
another circumstance that might have been 
instrumental, namely, the exclusion of the air 
and the leaving of the wound undisturbed while 
the natural healing processes went on. And it 
was found upon further observation that binding 
up the wound alone answered the purpose equally 
well whether the sword was dressed or not/’ 
{Logic, p. 296.) Here is another example reported 
in the Indian Daily News of January 31, 1922 : — 
“So many seeming miracles ate accomplished by 
rays, visible and invisible, now known to science, 
that tliere is little wonder the public will believe 
any marvel attributed to “rays"’. An Italian 
created a tremendous sensation a few years ago, 
with his “mysterious, ultra-red rays,” These 
w'cre, apparently, capable of anything, but their 
especial function was the igniting of explosives 
at a distance. , A demonstration was given, in 
which an old ship well charged with explosives, 
was allowed to drift some distance from the shore 
where Signor Ulivi w^as stationed with his appara- 
tus. The inventor adjusted his generator and 
directed the rays towards the ship, which obedi- 
ently blew up. That was enough. No one stayed 
to investigate, and each account grew more 
wonderful. The distance at which the rays would 
operate also grew until the whole affair fizzled out, 
and it transpired that all the demonstrations had 
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been accomplished with the aid of confederates, 
who had 6red the charge by ordinary methods/^ 

As the Fallacies of Classification, Definition, 
and Naming have already been explained and 
illustrated in the chapters treating of these logical 
processes, let us conclude this section with ex- 
amples of erroneous hypothesis and explanation, 
which are often due to prior bias or misconception, 
■‘‘It has been maintained,'* says Fowler, “by theolo- 
gians mote ardent than discreet, that all fossils 
were the creations of the Devil, whose object was 
either to mimic the Almighty or to tempt mankind 
to disbelieve the Mosaic account of the creation. 
Such theories admit of no refutation ; every argu- 
ment, grounded on the resemblance of fossil re- 
mains to living organisms, shows only more dis- 
tinctly, to those who have once embraced the idea, 
the success of the alleged agent as a mimic or as 
an impostor.” {Induction^ p. 98.) Similarly, when 
Galileo discovered with his telescope that the 
surface of the moon was full of hollows, his 
opponents charged him with taking a fiendish 
delight in distorting the fairest works of nature. 
For, the Aristotelian doctrine, it was urged, was 
that the moon was a perfect body. Now, Lodovico 
delle Colombe tried to reconcile these extreme 
views by suggesting that the ‘apparently hollow 
parts were filled with a pure transparent crystal’ ! 

5 9. Fallacies of Undue Assumption. 
Having explained above the different forms of the 
Logical Fallacies, let us now examine the varieties 
of the Non-Logical or Material Fallacies. These 
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fallacies arise, not from a direct violation of th^ 
logical rules, but from the incorrectness of the data 
or the misapprehension of the relation of premises 
to conclusion. We shall accordingly discuss, under 
Material Fallacies, these two principal forms, vis,, 
(1) Undue Assumption of Premise and (II) Irrele- 
vant Conclusion. In the present section we shall 
confine our attention to the former, while, in the 
next, we shall examine the latter. 

(I) The Fallacy of Undue Assiiriiplion of 
Premise may imply either (i) that what we intend 
to prove we already assume in the premise, or ( 2 ) 
that the premise with which we start is quite false, 
being inconsistent with facts. In the one, we 
uitfairly assume what we v/ant to establish, while 
in the other we incorrectly suppose a premise 
which lends support to the desired result, Let us 
consider these two forms one by one. 

(i) Petitio Principii. The Fallacy of Petitio 
Principii or Begging the Question implies that 
what we want to prove we assume in a premise. 
Surely, to take for granted what has to be estab- 
lished by inference offends against the postulate 
of ail reasoning : whenever we begin to argue, we 
mean that llie premises with which we start are 
different from the conclusion, which is iheir com- 
bined effect according to the principles of reason- 
ing. Ilencr, some are disposed to hold that 
Petitio Principii is rather a formal Fallacy, as it 
transgresses the fundamental principle of all rea- 
soning that we should not beg the question at issue. 
But, when we examine the character of this fallacy 
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a little closely, we find that it can never be detect- 
ed unless we are aware of the true import of the 
terms employed and of the real order of things. 
The Fallacy lies not in mere assumption, which is 
essential to every reasoning, but in undue assump- 
tion, so that the conclusion is implied in a premise. 
As Mansel observes, ''The petitio principii is a 
material^ not a formal Fallacy, and consists in 
assuming in demonstration, a non-axiomatic prin- 
ciple as axiomatic, or in dialectic disputation, a 
non-probable principle as probable.” Petitio ptin^ 
eipii is illustrated either (a) in a single step of 
inference or (3) in a train of reasoning. Let us 
consider these two forms separately. 

(a) Simple Form, The Simple Form of Petitio 
Principii is illustrated when the argument is con- 
fined to a single syllogism, a premise and the con- 
clusion being really the same. Thus, 

All men are fallible j 

Those who are fallible are not infallible : 

No men are infallible. 

Here apparently the conclusion is proved by both 
the premises ; but really it is assumed in the first 
or minor premise which, when obverted, directly 
gives the conclusion. Similarly, when it is said 
that 'glass is transparent because we can see 
through it,’ or 'the volume of a body diminishes 
when it is cooled, since the molecules then become 
closer,’ we are guilty of this form of begging the 
question. Once a member of Parliament argued — 
'‘The bill before the House is well calculated to 
elevate the character of education in the country , 
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for the general standard of instruction in all tho 
schools will be raised by it/‘ Sometimes the 
fallacy may be involved in single epithets or, 
what Bentham calls, ‘^question-begging appella- 
tives.'* When, for example, an individual is un- 
warrantably branded as a rebel or a traitor, or a 
measure is described as mischievous or revolution- 
ary, the expressions smoothly prepare the way for 
any subsequent condemnation which is implied 
in them. 

(^) Complex Form, The Complex Form of 
Fetitio Principii is known as Argument in a Circle. 
It is illustrated when by a chain of reasoning we 
try to establish a conclusion which is really as- 
sumed at the outset. It is committed not in a 
single syllogism but in a train of syllogistic infer- 
ence. In such a case we finally return to the point 
whence we started, as we do when we traverse the 
successive points in the circumference of a circle. 
It may be illustrated symbolically thus : — 

(i) All A is (3) All A is D, 


AllB is C, 
Ail A is C ; 
(2) All A is C, 
All C is D, 
All A is D ; 


All D is E, 
All A is E; 
(4) All A is E, 
All E is B, 
All A is B, 


Here the conclusion of the 4th syllogism is the 
same as the minor premise of the first ; and thus 


practically ‘A is B’ is proved by ‘A is B’ — the 
same by the same, idem per idem. The difficulty 
of detecting such a fallacy increases with the 
length of the chain, the omission of certain steps, 
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and the use of synonymous expressions* As 
Wbately observes, "Obliquity and disguise being 
of course most important to the success of the 
principii as well as of other Fallacies, the 
Sophist will, in general, either have recourse to the 
^Circle,* or else not venture to siaU distinctly his 
assumption of the point in question, but will rather 
assert some other proposition which implies it ; 
thus keeping out of sight (as a dexterous thief 
does stoldh goods) the point in question, at the 
very moment when he is taking it for granted. 
Hence the frequent union of this fallacy with 
Hgnoratio elenchi {Logic^^, 133.) The follow- 
ing concrete example is given by Whately as illus- 
trating Argument in a Circle -.—“Some Mechan- 
icians attempt to prove, (what they ought to have 
laid down as a probable but doubtful hypothesis,) 
that every particle of matter gravitates equally ; 
‘why’ ? because those bodies which contain more 
particles ever gravitate more strongly, i, e , are 
heavier : ‘but (it may be urged) those which are 
heaviest are not always more bulky’ ; 'no, but 
still they contain more particles, though more 
closely condensed^ ; 'how do you know that 
‘because they are heavier^ j ‘how does that prove 
it ?' ‘because all particles of matter gravitating 
equally, that mass which is specifically the heavier 
must needs have the more' of them in the same 
space’.” (Ibid., Vide Chapter XXXI, § 2.) 

(2) Falsity of Premise. Having considered fetitio 
Bfincipiiy let us now turn our attention to the other 
form of the Fallacy of Undue Assumption, vis,^ 
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the Fallacy of the Falsity of Premiae. ft ia iHus# 
trated when we unwarrantably start with a premise 
to prove a conclusion, as when we argtH^i that %eun 
motion is not an attribute of all animals, i^nce 
stages cannot change their place.’ Here we 
nnjustly assume that ^sponges are animals,’ which 
is a doubtful fact. This fallacy is usually associated 
with other fallacies, [a) If the premise wrongly 
assumed bears no connection with the conclusion, 
the fallacy is associated with ignoraut eknchu 
[Vitk next section.] (3) If, as is ordinarily the case, 
the premise is connected with the conclusion the 
fallacy is associated with either hoc erga 
propter hoc or petitio principiu As the last form is 
often illustrated in practice, let us explain it in a 
separate paragraph, 

As the selection of premises is not an aimless 
act, they are generally chosen by reference to the 
conclusion to be established. Hence, we not in- 
frequently find that a false premise is so selected 
as unfairly to imply the conclusion. It is often 
illustrated in wrong dilemmas in which there is 
imperfect disjunction. For example, the impos- 
sibility of motion is proved thus : — 

If motion is possible, a body must move 
either in the place where it is, or in the place where 
it is not ; 

But a body cannot move in the place where it 
is, and, of course, it cannot move where it is not : 

Therefore, a body cannot move at all, r, 
motion is impossible. 

Here the character of motion is so defined in- 
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the major premide as to preclod^ its po^hiUty 
altoffelber. Hence what is deduced in the con^ 
elusion is already unwarrantably assumed in the 
premise. Motion is neither movement in the place 
where a body is, not movement in the place where 
it is not : motion is ehange t>f place^ u i,, the 
passage of a body from the place where it is io a 
place where it is not. We find a similar example 
in the dilemma in which the custodians of the 
AlexandrTan Library were put by Caliph Omar 
when he conquered Egypt in 640 A,D. ‘‘If your 
books,"' he said, “are in conformity with the Koran* 
they are superfluous ; if they are at variance with 
it, they are pernicious, But they must either be in 
conformity with the Koran or at variance with it. 
Therefore, they are either uperfluous or pernicious.” 
The conqueror assumes here, without good grounds, 
that the teachings of the Koran are not merely 
sound but contain all that is worth knowing, so 
that any book in conformtiy with it might be 
regarded as superfluous. Thus, he assumes what 
he subsequently deduces. We should remember 
that a materially invalid dilemma is often a nest 
of petitio priftcipii. ( Vide Chap. XII, § 4.) 

§ 10. Ignoratio Elenchi. Let us now bring 
our account of Fallacies to a close by a brief ref- 
erence to the remaining class of Material Fallacies, 
(11) Ignoratio Elenchi, Ignoratio Elenchi 
literally means Ignorance of the Refutation or 
arguing beside the point. By an elenchus (Gr, 
elenchos^ a refutation) Aristotle meant a syllogism 
suited to refute an opponent ; and such a 
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syllogism was naturally thought to be one \frh5ch 
aimed at proving the contradictory of thecon^ 
elusion to be refuted. {Vide Chap. X, §6.) If, 
however, instead of the contradictory, some other 
proposition was proved which did not necessarily 
exclude the truth of the conclusion to be refuted, 
then such an argument was described as ignoratio 
elenchi^ i. ignorance of the syllogism necessary 
to refute the argument of an adversary. “In the 
strictest sense of the words,’* observes Fowler, 
“ignoratio elenchi is committed by a person 
who in disputation does not confine himself to 
proving the contradictory or contrary of his ad- 
versary’s assertion, or who proves a proposition 
other than the contradictory or contrary. But, like 
many other terms borrowed from the dialectical 
disputations of the ancients, this has now received 
a wider meaning. Whenever an argument is 
irrelevant to the object which a speaker or writer 
professes to have in view, it is called an ignoratio 
elenchi. Thus, if I am endeavouring to convince a 
person that s- some particular measure is for his 
personal interest, and I adduce arguments to prove 
that it contributes to the general utility, or that it 
is the necessary consequence of other acts of legis- 
lation, I am guilty of an ignoratio elenchi, as I 
should also be if, when it was my object to estab- 
lish either of the other two conclusions, I were to 
appeal to his personal interest. When the ques- 
tion at issue is the truth of an opinion, it is an 
ignoratio elenchi to attack it for its novelty, or for 
its coming from a foreign source, or for any sup- 



§ lOj CLASSIFICATION OF FALLA^IIBS. 4^ 

posed consequences which may result from it> or 
to try to throw discredit on its author by saying 
that it has often been started before, and so is no 
discovery of his.” {Deductive Logic^ p. 149.) 

The term ignoratio elencki thus implies now 
any argument which is not to the point j and it 
may be employed either for refuting an adversary 
or for establishing one’s own position. “It is evi- 
dent,” says Whately, ^‘that ignoratio elenchi may 
be employed as well for the apparent refutation of 
your opponent’s position as for the apparent estab- 
lishment of your ow nj or it is substantially the 
same thing, to prove what was not denied, or to 
disprove what was not asserted. The latter prac- 
tice is not less common 5 and it is more offensive, 
because it frequently amounts to a personal affront 
in attributing to a person opinions, etc.^ which he 
perhaps holds in abhorrence. Thus, when in a 
discussion one party vindicates, on the ground of 
general expediency, a particular instance of resist- 
ance to Government in a case of intolerable oppres- 
sion, the opponent may gravely maintain, that 
‘we ought not to do evil that good may come’ : a 
proposition which of course had never been denied j 
the point in dispute being ‘whether resistance in 
this particular case were doing evil or not’ ; Or 
again by way of disproving the assertion of the 
*right of private-judgment in religion,’ one may 
hear a grave argument to prove that ‘it is impos- 
sible every one can be right in his judgment' 
In these examples, it is to be remarked, that 
the Fallacy of petiiio principii is combined 
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with that of elenchi } which is a vary 

common and often successful practice ^ vits,^ the 
Sophist proves or disproves, not the proposHiho 
which is really in question, but one which is so 
dependent on it as to proceed on the supposition 
that it is already decided,, and can admit of no 
doubt ; by this means his ^assumption of the point 
in question* is so indirect and oblique, that it 
may easily escape notice ; and he thus establishes, 
practically, his conclusion, at the very 'moment 
he is withdrawing your attention from it to an- 
other question. E, G» An advocate will prove, 
and dwell on the high criminality of a certain act, 
and the propriety of severely punishing it ; assum- 
ing (instead of proving) the commission^ [Logic^ 
pp. 141-142.) 

Similarly, to procure from the jury a verdict 
of ‘not guilty/ a barrister may dwell on the havoc 
that will be wrought in the home of the prisoner 
if he be convicted ; to heighten the efficacy of 
a drug, a doctor may refer to the difficulties in 
its preparation j to enhance the appreciation of 
an article, its high price may be mentioned by 
a dealer ; or to discredit a society or sect, the in- 
famy of some of its members may be the theme 
of condemnation. How often do we not hear it 


said that Logic and Geometry are of no . practical 
value, since few students remember the rules and 
theorems when entering life. We find a like argu- 
ment directed against classical education when 
it is said that “throughout his after career a boy, 
in nine cases out of ten, applies his Latin and 
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Greek to no practical purposed ” (Spence, 

Chap. L) We forget in such cases tliet 
the end of education 5 s not merely to store the 
mind with facts, but to train the faculties aright 
that they may be of use in solving the practical 
problems of life. 

The fallacy of ignoratio elenchi is illustrated Differeni 

in various forms, of which we shall notice the 

following :—.(i) Argumentum ad hominem^ (2) 

Argumentim ad populum^ (3) Argumentum ad 

verecundiam^ (4) Argumentum ad ignarantiam^ 

(S) Non sequitur, (6) Hysieron proieron, (7) Shifting 

ground^ and (8) Many questions {plurium inter ro- 

gationum\ All of them are beside the mark, 

as contra- distinguished from argumentum ad rem 

or ad judicium (/. e.^ argument to the real matter 

in question or to correct judgment). Let us briefly 

consider them one by one. 

(i) Argnmentam ad hominem (r. an argument 

to the individual man). This is a personal argu- 

ment ^'addressed to the peculiar circumstances, 

character, avowed opinions, or past conduct of the reference is 
.,..11 1 1 r 1 r 1- made to the 

individual, and therefore has a reference to him character 

only, and does not bear directly and absolutely conduct of 

on the real question, as the raw* the opponent 

^ to prove his 

does.” This sophistical argument is intended to inconsistency, 

silence the opponent instead of convincing him. ["^the^leal 

It does not touch the truth of the question, but 

merely refers to his character or conduct, such as 

his inconsistency or bad faith. ‘*A man accuses 

me of superstition because I believe in modern hlustrationi. 

miracles, and instead of attempting to argue in 
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favour of my convictions I turn round to him' 
and say : you talk of superstition \ Why you 
refused only yesterday to sit down to table because 
there were thirteen in company f This may turn 
the laugh against him, but it is no real argument ^ 
it is at most a refusal to discuss the question with 
him, A story is told of O’ Connell that on one 
occasion when he had to defend a man who was 
clearly in the wrong, the counsel for the prosecu- 
tion was a certain Mr. Keefe, who had c6me in for 
some money in rather a questionable way, and 
had taken the name of O’ Keefe. O’ Connell com- 
menced his defence by addressing his opponent 
Mr. Keefe 0 * Keefe 
I see by your brief o’ brief 
That you are a thief o' thief, 
which so disconcerted Mr. 0 ' Keefe and so tickled 
the jury that a verdict was returned for the defend- 
ant.” (Clarke, Logic, p. 450.) This fallacy is not 
infrequently illustrated in the arguments of the 
advocates who have to defend a weak case. We 
may remember in this connection the well-known 
instructions to a barrister — ‘No case : abuse the 
plaintiff’s attorney.’ Similarly, when we laugh at 
a late-riser or a drunkard who speaks in glowing 
terms of the benefits of early rising or of temper- 
ance, we are guilty of this fallacy. 

(2) Argumentum ad popalum (r. e., an argu- 
ment to the people). This implies an appeal to the 
passions or prejudices of the multitude, who are 
thus carried away by oratorical flourishes. It is 
a powerful instrument in the hands of demagogues 
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whose harangues are so ei!t»:tive because they 
know how to rouse the feelings and passions of the 
people with whom they have to deal. A Wilkes, 
for example, may thus address the mob— "Are 
you, freeborn citizens, going to allow your liber- 
ties to be trampled upon by the minions of the 
oppressor ? Are you going to permit those who 
have robbed you of the land that is your own, 
to go on to rob you of the very bread that is to 
feed youf poor hungry children ? Are you going 
to put up with the selfish exactions of the rich, 
who, not content with all their own unjustly-gotten 
gains, want to rob you of the little that still 
remains to you ?” 

(3) Argumentum ad yereGundiam {ie.f an argu- 
ment to reverence for authority). This implies 
an appeal to reverence for high authority or 
venerable institution with a view to silence an 
opponent. It thus involves “an appeal” to a man's 
sense of shame or natural modesty in estimating 
his own powers. A man ventures to differ from 
the Theory of Evolution, and he is accused of 
impertinence and presumption in setting up his 
own opinion against that of a man of genius like 
Darwin, who had devoted his life to the study 
of it. In the Convocation of Oxford it was once 
proposed to set aside the recommendation of a 
committee of the Hebdomadal Council on some 
University question. One of the members of 
the committee indignantly protested against the 
rejection of a measure to which he and other 
learned seniors had devoted a considerable portion 
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of time* and seemed to think this a decisive 
argument for accepting it A roan intends to 
become a Catholic. Before doing so, he has an 
interview with a Protestant clergyman. “In 
your presumptuous ignorance, you are proposing 
to forsake the Church of your Baptism, you find 
fault with the teaching that satisfied the saintly 
Keble and the learned Pusey, and thousands of 
holy men besides. Who are you, that in your 
pride you should think you know better than 
they ?” (Clarke, ibid.^ Dr. Paris, referring to 
the baneful influence of authority in the sphere of 
medicine, writes, “It is an instinct in our nature 
to follow the track pointed out by a few leaders ; 
we are gregarious animals, in a moral as well as 
a physical sense, and we are addicted to routine 
because it is always easier to follow the opinions 
of others than to reason and judge for ourselves ; 
and thus do one half of the world live as alms- 
folks on the opinions of the other half. What 
but such a temper could have upheld the 
preposterous system of Galen for more than 
thirteen centuries, and have enabled it to give 
universal laws in medicine to Europe, Africa, and 
part of Asia ? What, but the spell of authority, 
could have inspired a general belief that the 
sooty washings of resin could act as a universal 
remedy ? What, but a blind devotion to authority, 
or an insuperable attachment to established custom 
and routine, could have so long preserved from 
oblivion the absurd medicines which abound in our 
earlier dispensatories {Pharmacologia^ p. 76.) 
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(4) Argamentnm ad igaorantiam (/. an argu* 
inent to ignorance). This implies an appeal to 
ignorance, which often has the effect of silencing 
an opponent This fallacy is generally commit- 
ted by one who tries to defend his position by 
trading on the ignorance of the person addressed. 
Persons with scientific training may thus defend 
even an qntenable position by calling upon 
their opponents to disprove it The evolution- 
ists, for example, maintain that in the course 
of several ages the different grades of being have 
developed out of the primitive nebular mass ; 
and some geologists similarly contend that natural 
causes operating in the ordinary way (without 
the supposition of any cataclysm or violent 
disruption of the Uvsual course of nature) are 
able to account for the, enormous differences in 
altitude, distribution of land and water, which we 
notice on the surface of the globe. Allow only 
sufficient time for such changes ; and, it is urged, 
they are* found to be possible. The fallacy of 
such a position lies in the oversight of the transi- 
tion from bare possibility to rational probability ; 
and the position is strengthened by an appeal to 
the ignorance of the people. No one can have an 
access into the remote past ; and thus such theories 
are allowed to stand because they cannot be re- 
futed. Of a like character is the denial of a fami- 
liar fact because we do not know how it is produced. 
We persist in our denial until the mode of opera- 
tion is explained by our opponents. But, since 
the mode of operation is obscure, it is not ex- 
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plained ; and hence we build our theory on their 
ignorance. A little reflection shows that we are 
never justified in denying a fact, because it cannot 
be explained or its mode of operation cannot be 
indicated. In fact, on such an assumption, few 
things can lay claim to existence, as in most cases 
we are ignorant of the origination of things. 
^The Fallacy/' observes Bowen, ^‘consists in deny- 
ing that the thing is so, merely because we do not 
know how it is so. But if this reasdhing were 
correct, we ought to deny that the human will has 
any control over a single movement of our animal 
organism, or even that the grass grows ; for, cer- 
tainly, no one can tell how a mere volition moves 
the arm, or how the green herb in the spring-time 
absorbs inorganic matter and assimilates it to 
itself. But our ignorance of one thing, the modus 
operandi [mode of operation], is no disproof of a 
very different thing, the opus operatum [outward 
operation]. The king of Siam was illogical in 
denying that water could become ice*, merely 
because, within, his experience, a liquid had never 
become solid. The inconceivable is no sure indi- 
cation of the impossible.” {Logic, p. 300.) 

(5) Non sequitar (/. e,^ it does not follow). This 
is otherwise known as the Fallacy of the Conse- 
quent. It is based on the confusion of the ante- 
cedent and the consequent of a hypothetical prop- 
osition, which leads to the affirmation of the 
antecedent on the affirmation of the consequent 
(Vide Chap. XII, § 2.) VVe overlook here the 
difference between the condition and what follows 
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from it and are thus led to imagine that the con- 
dition may be, inferred from the consequent. 

Knowing, for example, that exposure causes cold, Illostrations* 

I may be led to think, when suffering from cold, 

that it is due to exposure. Similarly, if we infer 

from the proposition ‘If John is well, he will come,* 

that ‘if he comes, he must be well,’ we commit such 

a fallacy : we think that because A produces B, 

therefore B also produces A, which is evidently 

unwarrantuble. This fallacy is connected formally 

with the simple conversion of an A proposition and 

materially with the oversight of the plurality of 

causes. Aristotle’s example of this fallacy is — 

If it has rained, the ground is wet : 

/. If the ground is wet, it has rained. 

(6) Hysteroa proteron (Gr, hysteron^ last, and (6) Hysteron 

proteron^ first). It is illustrated when there is an 

inversion of the natural or logical order, as when a order 

. , of treatment 

cause is deduced from its ettect, or a premise is is reversed, 
inferred from its conclusion. It is, so to speak, 
to put the cart before the horse : instead of saying 
that the horse draws the cart, we say the cart 
draws the horse. When we say, for example, that illustrations, 
the whole of India and Bengal were in glee at the 
Emperor’s visit, we commit such a fallacy, as 
Bengal is included in India, This fallacy is illus- 
trated when Mill tries to account for Duty by 
reference to the pain attendant on its violation. 

^‘The internal sanction of duty,” he writes, ‘ds 
a pain, more or less intense, attendant on a 
violation of duty” {Utilitarianism, p. 44.) Mill 
overlooks the fact that first there is the conscious- 
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ness of duty and then there is the pain attendant 
on its violation, and not the reverse. It may 
be mentioned here that this fallacy is a sin 
more against method than against any rule of 
inference. 

(y) Shifting gronnd. This fallacy is illustrated 
when a person, finding his original position weak, 
quietly changes it for another which, though appa- 
rently tending to support it, really does not help 
him in any way. “The fallacy of • ‘irrelevant 
conclusion’ {ignoratio elencki)!' says Whately, “is 
nqwhere more common than in protracted contro- 
versy, when one of the parties, after having attempt- 
ed in vain to maintain his position, shifts his 
ground as covertly as possible to another, instead 
of honestly giving up the point An instance occurs 
in an attack made on the system pursued at one 
of our Universities. The objectors, finding them- 
selves unable to maintain their charge of the present 
neglect {viz.y in the year i8io) of Mathematics in 
that place, (to which neglect they attributed the 
‘late general declini in those studies) shifted their 
ground, and contended that that University ‘was 
never famous for mathematicians’ : which not only 
does not establish, but absolutely overthrows their 
own original assertion ; for if it never succeeded in 
those pursuits, it could not have caused their late 
decline. A practice of this nature is common in 
oral controversy especially • viz\^ that of combating 
both your opponent’s premises alternately^ and shift- 
ing the attack from the one to the other, without 
waiting to have either of them decided upon before 
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you quit it. . ‘And besides* is an expression one 
may often hear from a disputant who is proceeding 
to a fresh argument* when he cannot establish, 
and yet will not abandon, his first.** {Logic^ 
pp. 143-144) 

(8) Many questions. This is, as Whately observes, 
the ‘Fallacy of Interrogation,* in which several 
questions are so combined together that no single 
answer can fairly be given to the query. It ordi- 
narily cotftists either in connecting several subjects 
or predicates with a predicate or subject respec- 
tively, or in framing a question in such a way as 
to make it dependent on prior assumptions which 
may or may not be true. Thus, when it is asked, 
‘Are gall and honey sweet?* or ‘Is James industri- 
ous and honest ?* no single answer in the form of 
‘yes* or ‘no* can be given which is not liable to mis- 
construction. Similarly, the questions, ‘Have you 
cast your horns ?* ‘Have you left off drinking ?* 
‘When were you set at liberty ?* ‘In what subjects 
did you fail ?* ‘Have you given up beating your 
mother ?* cannot be satisfactorily answered by a 
simple ‘yes* or ‘no*. This is a common artifice of 
barristers who try to make out a case in favour of 
their clients from the answers given to such 
questions by thoughtless witnesses. The following 
example from Fries further illustrates how such 
answers may be misconstrued : — ‘Is it not true 
that you must have lost that which you once had, 
but which you have no longer ? Yes. Did you 
have ten counters when you commenced the 
game f Yes. Have you ten counters now ? Na 
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Then you have lost ten counters." As a matter 
of fact, the individual had lost only two counterSi 
and so he still possessed eight. But his answer, 
*No,* to the last question was open to the miscon- 
struction that he had not any of the ten which he 
previously possessed. And such a risk cannot be 
avoided so long as a person is required to answer 
simply ‘yes' or 'no* to such sophistical questions. 
Aristotle well observes, “Several questions put 
as one should be at once decomposecf into their 
several parts. Only a single question admits of a 
single answer ; so that neither several predicates of 
one subject, nor one predicate of several subjects, 
but only one predicate of one subject, ought to 
be affirmed or denied in a single answer.*’ 

It may be mentioned in this connection that 
the argnmentam ad baonlnm {i, the argument of 
the cudgel) is generally included in Ignoratio Elen^ 
chi But, though the cudgel or brute force may 
silence another by over-awing him, it can scarcely 
be called an ‘argument^ or a ‘fallacy.' As well might 
we call the hurricane an effective or convincing 
argument for' dispersing a fleet. The following 
example given by Mr. Stock may be cited in 
this connection '‘A sub-variety of this form of 
irrelevancy was exhibited lately at a socialist 
lecture in Oxford, at which an under-graduate, 
unable or unwilling to meet the arguments of 
the speaker, uncorked a bottle, which had the 
effect of instantaneously dispersing the audience. 
This might be set down as the ‘argumentum ad- 
nasum*,’* {Logic, pp. 379-380.) And we may add 
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that reasons advanced for including such attempts 
in arguments or fallacies really amount to *argu- 
inentum ad nauseam. 

From the above account of fallacies it is clear 
that they are ultimately due either to faulty obser- 
vation or to incorrect inference ; and, in the latter 
case, they may arise either from a mere violation 
of a logical rule or canon or from a careless use of 
language or from confusion or prepossession. 
And thesi different forms may finally be traced to 
the wrong use of our faculties, which properly 
exercised are meant for the attainment of truth. 
We shall dwell on this topic in the next chapter. 

§ 11. Hints for Solving Problems, (i) 
Before trying to discover the character of fallacy in 
any argument, it should be reduced to the strictly 
logical form, with its premises and conclusion distinctly 
shown, 

(2) If the inference Is found to be formally valid, 
we should test its material validity ; /. e., if the conclu- 
sion is formally justified by the premises, we should 
examine the truth of the premises themselves. 

(3) To determine whether a fallacy falls under 
cleduction or induction, we should ascertain the drift 
of the argument — whether it proceeds from ‘all’ to 
‘some’ or from ‘some’ to ‘all’. We should remember 
in this connection that an analogical argument does 
not come under either of these two forms, as it proceeds 
from one case to another. 

(4) To decide whether a fallacy is one of division 
or of composition, the minor and major premises must 
first be determined. When the usual order of premises 
is inverted, a fallacy may have the appearance of a 


Fallacies are 
thus 

ultimately 
due either to 
faulty 
observation 
or to incorrect 
inference ; 
and the latter 
may be the 
outcome of 
confusion, 
prepossession, 
or violation 
of logical 
rules. 



420 PRINCIPLES OF LOGIC. [BK. VI., CH. XXX. 


fallacy of division or of composition, when really it is 
the reverse. [See example {h) in question 3 below.] 

(5) In every case, reasons must be assigned for 
classifying a fallacious argument. It should be remem* 
bered that the value of an answer depends always 
on the cogency of the reasons advanced and not simply 
on the classification of a fallacy. In fact, as we have 
seen, one and the same example may be brought under 
different heads from different points of view. ( Vide § 3.) 

(6) The exact error in each case .should be 
definitely indicated. The specification of a fallacy 
illustrates a better answer than a mere reference to a 
wide class. For example, in the case of an inductive 
fallacy, it should be mentioned wliether this or that 
Canon has been violated, and not simply that there has 
been an improper use of the Indactive Methods* 
Similarly, in the case of a deductive fallacy, it is better 
to mention the specific, instead of the generic, name, 

the fallacy of ambiguous middle, instead of the 
fallacy of four terms. So in the case of material and 
other fallacies, eg>y the fallacy of accident instead of the 
semi-logical fallacy, the fallacy of argumentum ad 
bominem instead of ignoratio elenchi. 

(7) Technical names should be used in describing 
a fallacy. Such names, as carrying a definite and 
precise sense, should always be preferred to common 
speech which is often vague and indefinite* 

Illustrations. 

I. Show that, to refute a universal proposition, its 
contradictory is of greater service than its contrary. 

For the refutation of a universal proposition its 
contrary is not convenient, as it requires the proof of 
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a universal proposition, which is always difficult to 
accomplish. If my opponent maintains, for example, 
that *No men are mortar and I maintain that ‘All men 
are mortal,' both the positions are equally hard to 
establish, for they can be proved to be true only by a 
thorough examination of particulars. If, however, 1 
maintain that some men are mortal and point out a 
single instance of the death of a human being, the 
position of my opponent is easily overthrown. (Fide 
Chap. X, § 6 .) 

2 . A remarkable concomitance is observed between 
spots on the sun, displays of Aurora Borealis, and 
magnetic storms. Does it justify any inference ? 

This is an example of Concomitant Variations, which 
suggests a causal connection. Whether the phenomena 
are related as cause and effect or are the co>effects of 
some other cause can be determined only by extended 
observation and any variation in the combination which 
may be noticed. Experiment evidently is not possible in 
such a case, as the phenomena are beyond our control. 

3 . Test the following arguments 

(a) Since lightning invariably precedes thunder, 
it must be the cause of thunder. 

(3) Animal is a genus ; 

This cow is an animal : 

This cow is a genus. 

(c) The greater the fall of the mercury in the 
barometer, the greater the disturbance of weather. 
Hence we may fairly conclude that the mercury in the 
barometer is the cause of changes of weather. 

(d) Large colonies are as detrimental to the power 
of a state as overgrown limbs to the vigour of the 
human body. 

(e) Men in small authority are dangerous ; but 
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this constable is a man in small authority : therefore, he 
is dangerous. 

(/) It is absurd for you, for many years the 
consistent advocate of the liberties of the people, to 
turn round now and profess this extraordinary afTection 
for despotic government. Your ancestors, if they were 
alive, would blush for such a degenerate descendant. 

ig) To help a man in distress is right ; but ta 
rescue this prisoner from lawful custody is to help a man 
in distress : therefore, to rescue this prisoneiv is right. 

(^) Nine is four and five ; but four and five are 
two numbers : therefore, nine is two numbers. 

(t) All criminal actions ought to be punished by law ; 
but prosecutions for murder are criminal actions : there- 
fore, prosecutions for murder ought to be punished 
by law. 

(j) My client is charged with murder. The 
evidence against him consists of a number of circum- 
stances so trivial that, if you examine each separately^ 
you must reject it as furnishing no conclusive evidence 
of guilt. I call upon you, therefore, to acquit the 
prisoner. 

(a) It involves the fallacy of hoc ergo propter 
hoc^ based on a wrong use of the Method of Agreement 
which cannot prove causal connection. 

{b) It involves the fallacy of accident, as the term 
*animal’ is taken with a qualification {viz,^ in relation 
to its species) in the major, but without that qualification 
in the minor. 

{c) This is an example of post hoc ergo propter hoc^ 
based on an incorrect use of the Method of Concomitant 
Variations, which can suggest but cannot establish a 
causal link. 
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(</) This is aa example of false analogy between 
a living organism and a political body. 

(e) It involves the fallacy of division, as the middle 
term is used collectively in the major but distributively 
in the minor premise. 

(/) This is an instance of the argumentum ai 
homimm^ with an admixture of the argumentum ad 
verecundtam. 

(g) This is an example of the fallacy of accident ; 
for *a man in distress’ is understood as innocent in the 
one case, Vhile as guilty in the other. 

(A) The first premise here is the minor premise, 
as the minor term is found in it. This is an instance 
of the fallacy of composition, for the middle term is used 
distributively in the major, but collectively in the minor 
premise. 

(i*) This is an example of the fallacy of equivocation, 
as the middle term is used in different senses in the 
two premises. 

ij) This is an example of the fallacy of composi- 
tion ; the several circumstances taken separately may be 
trivial ; but they are not so when taken together. 

§ 12. Miscellaneous Exercises. 

1. Define Fallacy, and give a classification of Fallacies, 
with examples. 

2. Distinguish Fallacy, Paralogism, and Sophism. 

3. Discuss the propriety of a separate logical treatment 
of Fallacies. 

4. Indicate the difficulties of achieving a complete 
classification of Fallacies. 

5. Explain and exemplify the following fallacies and refer 
each to Its own proper class : Non causa pro causa^ Post 
hoc er^o propter hoc^ Petitio Principii^ Ignoratio 
Elenchi, 

6. Distinguish between the Fallacies of Division and 
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Composition. Indicate the different forms of the Fallacy of 
Accident, Illustrate your answer by examples. 

7. Distinguish between the fallacies of Non-observation 
and Mal-observation. Are these fallacies connected In 
any way ? 

8. What do you understand by a Semi-logical Fallacy ? 
Explain and illustrate its different forms. 

9. Indicate the character of the fallacy of Non sequifur. 
Distinguish between Argument in a Circle and Begging the 
Question. 

10. Explain and illustrate the fallacies of Many 
Questions, Shifting Ground, and Hysteron Proieron, 

ir. Test the following : — 

{a) The division of charm into 'sweetness of manner’ 
and 'an incantation.’ 

(^) The dednition of the soul as the first form of an 
organized body which has potential life. 

(r) The classification of horses under created beings. 

12. State in logical form, and draw all possible infer- 
ences (naming each) from, the following 

(i) Every mistake is not blameworthy, 

(ii) None but the uneducated believe in such things. 

(iii) Honesty is not always rewarded in this world. 

13. Explain the form of the reasoning, deductive or 
inductive or both, implied in the following propositions, 
indicating the premises or conclusions left unexpressed, and 
estimating the value of the reasoning 

(^) The sun will rise to-morrow morning. 

{d) The lower animals feel pain just as we do. 

(c) He will die within a few hours ; he has been bitten 

by a cobra. 

(d) Intermittent fever is found only In places where there 

are marshes, even though they differ in every 
other respect. 

{e) The inner world of mind attains the light of know- 
ledge through seven organs of sense; therefore, 
some mediaeval astronomers said, there must be 
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seven plan^taiy bodies to illuminate the outer 
^ world of nature. 

(/) The factory Commissioners say in their report : ‘The 
past and present conditions of work in factories 
are undoubtedly calculated to cause physical 
deterioration • and we were struck with the marked 
absence cjf elderly men among the operatives.* 

14. Find premises to prove the following propositions ; 
state the mood and figure of the syllogism you construct, 
and state whether the same conclusion could be arrived at 
In any other syllogistic mood : — 

(a) Not all the unhappy are evil* doers. 

(d) Lazy people never prosper. 

(c) Buildings are made to live in. 

15. Point out the fallacies embodied in, or indicated 
by, the following passages : — 

(a) A boy looking at a white powder says : surely, this 
is sugar. 

(d) Master speaking to servant ; your old master was 

too lenient with you, but I am not your old master ; 
so, don’t think I am going to spare you in any 
way. 

{c) Pious men only are fit to be ministers of religion ; 
some ignorant men are pious : therefore, ministers 
of religion may be ignorant men. 

(d) I will not do this act, because it is unjust ; I know 

thit it is unjust, because my conscience tells me 
so ; and my conscience tells me so, because the 
act is wrong. 

(e) Riding is agreeable ; he is riding : therefore, he is 

agreeable. * 

(/) Tne Terror ceased immediately on the death of 
Robespierre : therefore, Robespierre was the cause 
of the Terror. 

r6. (a) ‘An eclipse of th^ sun will occur when the moon 
intervenes between the earth and the sun’ ; ‘an eclipse of 
the sun will occur when some great calamity is impending 
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over mankind/ Examine the logical grounds and compara* 
tlve validity of these two propositions. 

(d) All arsenic is poisonous • the substance before me Is 
arsenic : it is therefore poisonous. Explain the logical 
process underlying (i) your belief in the major premisei (ii) 
your belief in the minor premise, and (iii) the conclusion 
drawn. 

(0 'Napoleon's Russian expedition was the cause of his 
downfall.’ Explain the fallacy here. 

17. Show by instances how names tend to become more 
general or more special in their application. 

18. "Calculations of probability in general d6 not express 
what will actually occur in the future, but only the degree of 
subjective confidence which we repose in their occurrence.” 
Discuss the statement. 

19. Point out the misinterpretations to which the 
following sentences might be liable : — 

(a) Were you absent from the station for a long time ? 

(b) He went to Bombay and then to Madras by special 

train. 

{c) How much is twice four and nine ? 

20. In what figures are the following syllogisms ? 
Reduce them : 

(a) The nerve fluid will not travel along a tied nerve ; 

Electricity will travel along a tied nerve : 

Therefore, nervous fluid is not electricity. 

ib) No men are birds ; 

All birds are animals ; 

Therefore, some animals are not men* 

21. (a) Suppose that wherever there are anopheles 
mosquitoes there is malaria, t>ut that malaria is found also 
where there are no mosquitoes : what conclusion can you 
draw from this ? 

(b) When Crusoe saw the print of a bare toot on the 
sandy shore, he thought at once that savages had landed on 
his island : give a logical analysis of Crusoe’s thought. 

22. (ti) Water freezes to-day at 32” Fahrenheit ; therefore 



I 12.] CLASSIFICATION OF FALLACIES, 427 

it will freeze at 32* at this time next year : explain the 
logical character and value of this. 

{b) Yesterday the smoke of the chimneys tended to sink 
downwards, and it rained in the afternoon : can any con- 
nexion be inferred from this ? 

23. What do you understand by Secondary Laws and 
Derivative Laws ? Mention the different kinds of Secondary 
Laws and give a concrete illustration of each. 

24. What is a Hypothesis ? Under what circumstances 
can a verifiable Hypothesis be said to be proved or disproved, 

25. State and illustrate (by concrete examples) the 
Methods of Agreement and Difference. Compare the 
Methods with regard to their respective advantages and 
disadvantages. 

26. What are the grounds of our belief in Uniformity of 
Nature ? Can Uniformity of Nature be proved ? Fully 
discuss this question. 

27. How would you represent the process of Inductive 
Classiffcation ? Give a concrete example of this process- 

a8. Explain and illustrate tendency^ heteropaikic inter- 
mixture of effects^ and fact, 

29. What is the Method to be followed when direct ob» 
servation or experiment is insufficient to resolve an effect 
into the laws of its conditions? Fully exhibit and explain 
this Method. 

30. What is the full scientific conception of an Effect ?' 
Show the importance of this conception. 

31. Reduce the following arguments to their logical 
form and examine their validity \— 

(1) Epicureans are not true philosophers ; for Epicureans^ 
do not hold that virtue is the chief good, as all true philoso- 
phers do. 

(2) The wise are good ; therefore, some ignorant people 
are wise, because some ignorant people are good. 

(3) Being born in Africa, he is naturally black. 

(4) All vices are reprehensible ; emulation is not a vice : 
therefore* emulation is not reprehensible. 
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(5) Silence and speech must be the same thing, for 
sometimes one is not seemly, sometimes the other, 

(6) Treason doth never prosper : whales the reason ? 
for if it prosper, none dare call it treason. 

(7) No beast so fierce but knows some touch of pity ; 
but I know none and, therefore, am no beast. 

(8) Every man should be moderate, for excess will 
cause disease, 

(9) The evolution theory must be true, for it has the 
support of able thinkers. 

(10) Mathematical study undoubtedly imp*;oves the 
reasoning powers ; but, as the study of Logic is not mathe- 
matical study, we may infer that it does not improve the 
reasoning powers. 

(11) Evil is good ; for what is necessary Is good ; and 
evil IS necessary. 

(12) If it rains, the ground wiH be wet ; but the ground 
is wet ; we rnay, therefore, infer that rain has fallen. 

(13) Every law IS either useless or it occasions hurt to 
some person ; now a law that is useless ought to be abo- 
lished ; and so ought every law that occasions hurt : there- 
fore, every law ought to be abolished. 

(14} Seven and eight as well as nine and six make 
fifteen : hence they are equal, 

(15) I am afraid that the greatest part of Dryden’s 
life was passed In exigencies. For such outcries against 
poverty were surely never uttered but in great pain. 

(16) The French are a polished people ; M. Blanc is a 
Frenchman ; theiefore, M. Blanc is a polished person, 

(17) I remember what I have read ; I have read every 
line of Homer : therefore, I remember every line of 
Homer, 

(18) All fixed stars twinkle ; yonder star twinkles : there- 
fore, it is a fixed star. 

(19) If ye were the children of Abraham, ye would do the 
works of Abraham* 

(20) The sun is too bright to be looked at. 



f 1 2.] CLASSIFICATION OF FALLACIES. 429^ 

(21) If any objection that can be urged would justify 
a change of established laws, no laws could be reasonably 
maintained ; but some laws can be reasonably maintained ; 
therefore, no objection that can be urged will justify a change 
of established laws. 

(22) Books are a source both of instruction and amuse- 
ment. A table of logarithms is a book : therefore, it is a 
source both of instruction and amusement. 

(23) The object of war is durable peace ; therefore, 
soldiers are the best peace-makers. 

(24) Tjie plea of alibi is always the refuge of the guilty ; 
and therefore the fact that the prisoner pleads an alibi is a 
strong argument against him. 

(25) Heavy dews fell last night, so it could not have 
been cloudy. 

(26) Happiness is the end of man’s existence ; but all 
men desire to be happy : therefore, all men desire to end 
their existence. 

(27) Sisters of Charity are liable to punishment, because 
they beg money from people, and beggars are pupisbable 
according to law. 

(28) If you eat too much, you suffer from Indigestion 
you do suffer from indigestion : therefore, you eat too much. 

(29) Food is a necessity of life ; venison is food ; there- 
fore, venison is a necessity of life. 

(30) A vacuum is impossible ; for, If there is nothing 
between two bodies, they must touch. 

(31) If truthfulness is never found save with scrupulous- 
ness and if truthfulness is incompatible with stupidity, it 
follows that stupidity and scrupulousness can never be 
associated. 

(32) Some who are truly wise are not learned ; but the 
virtuous alone are truly wise : the learned, therefore, are not 
always virtuous. 

(33) That many persons who commit errors are blame* 
worthy is proved by numerous instances in which the com- 
mission of errors arises from gross carelessness. 
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(34) Plato lived after Socrates, and Aristotle after Plato ; 
•and so Aristotle lived after Socrates. 

(35) All responsible beings are rational ; responsibility 
increases with the increase of rationality ; some dogs are 
•more rational than some men : therefore, some dogs are 
more responsible than some men. 

(36) Suicide cannot be condemned ; for It is but volun- 
tary death, and voluntary death has been gladly embraced 
by heroes. 

(37) ^ good temper Is a sign either of a good conscience 
or of a good digestion ; therefore» the conscientlrus and the 
healthy will always possess a good temper. 

(38) Bodies subject to gravity descend ; but smoke 
ascends, therefore, smoke is not subject to gravity. 

(39) No trifling business will enrich those engaged in it ; 
speculation in cotton is no triding business : therefore, 
speculation in cotton will enrich those engaged in it. 

(40) He that mindeth his own business cannot find much 
matter for envy ; for envy is an inquisitive passion. 

(41) % Ancient historians cannot be believed, for they 
describe impossible prodigies. 

(42) Wisdom dwells with age : we should, therefore, in 
all matters abide by the customs of our ancestors. 

(43) This poem cannot be the work of Tennyson, for it 
differs both in style and subject-matter from such poems of 
his as I have so far read. 

(44) Six manuscripts have this reading, while two only 
have that found in your copy of the book. There is no doubt, 
therefore, that the former reading is to be preferred. 

(45) The writer is a historian of great learning, and if he 
denies the existence of God, what wise man will dissent from 
his opinion ? 

(46) The percentage of success in the Matriculation is 
higher than that in the Intermediate Examination : it is 
obvious from this that teaching in schools is superior to that 
In colleges. 

(47) You say that there is no rule without an exception* 
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I answer that, \n that case, what you have just said must 
have an exception, and so prove that you have contradicted 
yourself* 

(48) Cork is lighter than water ; the third city in Ireland 
is Cork : therefore, the third city in Ireland is lighter than 
water. 

(49) Since the end of poetry is pleasure, that cannot be 
unpoetical with which all are pleased. 

(50) All intelligible propositions must be cither true or 
false : the two propositions ‘Caesar is living stilP and ‘Caesar 
is dead’ aie both intelligible propositions : therefore, they 
are both true or both false. 

(51) All novels are false: therefore, no novel-reader is a 
lover of truth. 

(52) The people of the country are suffering from famine ; 
and, as you are one of the people of the copntry, you must 
be suffering from famine. 

(53) None of the evils of this life are to be feared, for 
they are all transitory. 

(54) Meat and drink are the necessaries of life ; the 
revenues of Vitellius were spent in meat and drink : there- 
fore, the revenues of Vitellius were spent on the necessaries 
of life. 

(55) I must be successful or unsuccessful in this exami- 
nation ; in the one case it is useless for me to work and in 
the other superfluous : so I may take my ease. 

(56) 1 cannot accept your opinion as true, for it seems 
to me that its general recognition would be attended with the 
most injurious consequences to society. 

(57) You are inconsistent with yourself, for you told me 
yesterday that there was a presumption of this man’s guilt, 
and now, when I say that I may presume his guilt, you 
contradict me. 

(58) It is affirmed that such a man has left off playing 
the fool. If it is granted, it is implied that he did play the 
fool formerly. If it be denied, it seems to imply that he 
plays the fool still. 
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(59) “Perchance some form was unobserved ; 

Perchance in prayer or faith he swerved ; 

Else how could guiltless champiou quell ; 

Or how could blessed ordeal fail ?'* 

(60) Half a loaf is better than nothing ; but nothing 
is better than wisdom : therefore, half a loaf is better than 
wisdom. 

(61) Morality is either superfluous or unavailingi accord- 
ing as the universe is righteous or not. 

(62) The learned are pedants ; A is a learned man ; 

therefore, A is a pedant. * 

(63) No one can deny Faraday was a true man of science^, 
for he spent his life in searching for truth, which is the object 
of search with all true men of science. 

(64) This problem is too difficult, and therefore no one 
will attempt its^olution. 

(65) His Imbecility may be inferred from his proneness 
to favourites ; for all weak princes have their failings. 

(66) The probability of an infant living to the age of 20 
years is i ; and if it lives to that age, the probability of its 
being well-educated is | ; and if it is well-educated, the 
probability of its being a distinguished person is Hence 
the probability of the infant being a distinguished person 
is A. 

(67) No education is complete without a study of Loglcr 
which teaches <fneQ to reason correctly. 

(68) All criminal actions should be legally punished 
prosecutions for theft are criminal actions ; therefore, prose* 
cutions for theft should be punished by law. 

(69) None should be punished if he Is innocent ; this 
man should not be punished : therefore, he is Innocent, 

(70) Avarice is Innocent, since it is allowed by the law 
of the land. 

(71) Logic is useless, because men who know Logic fail 
in examinations. 

(72) This measure would be destructive of the national 
prosperity, and 1 cannot adduce a more cogent argument 
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than that, five years ago, you were yourself of the same 
opinion. 

(73) My opinions must be true, for none buf a prejudiced 
person, like yourself, would wish to gainsay them. 

(74.) There exist many differences of opinion and much 
uncertainty with regard to many questions connected with 
geology ; consequently geology is not a science, and any 
arguments which assume the truth of geological theories 
must invariably be regarded with considerable suspicion* 

(75) No punishment should be allowed for the sake of 
the good that may come of It ; for all punishment is an evil 
and we ard not justified in doing evil that good may come 
of it. 

(76) This man is a scoundrel, for he is very much afraid ; 
and 11-doers are ill-dreaders." 

(77) We know that God exists because the Bible tells 
us so ; and we know that whatever the Bible affirms must be 
true, because it is of Divine origin. 

(78) It is not right for you to devote all your time to 
philosophical inquiry, for if all men did so, the business of 
the world could not go on. 

(79) If justice consists in keeping property safe, the just 
man must be a kind of thief, for the same kind of skill which 
enables a man to defend property will also enable him to 
steal it. 

(80) To allow every man unbounded freedom of speech 
is advantageous to the state, for It is highly conducive to 
the interests of the community that each individual should 
enjoy an unlimited liberty of expressing his sentiments. 

(80 What Is Protestantism ? It is only loyalty to the 
sovereign ; for, were not the Protestants loyal to Elizabeth 
in her struggle with Spam ? 

(82) If a man is educated, he does not want to work 
with his hands ; consequently, if education is universal, 
industry will cease. 

(83) Women as a class have not been hitherto equal in 
Intellect to men ; therefore, they are necessarily Inferior. 


N. 28. 
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(84) The human soul must be diflTused over the whole 
body, because It animates every part 

(85) Education Is clearly the source of all discontent« 
since the educated not getting suitable employment are 
dissatisfied with their condition In life. 

(86) So far as my experience goes, A has been invariably 
preceded by B. I therefore conclude that B is the cause of A. 

^87) It Is strange that in a country like India, where 
millions of men die every year of plague, malaria, and other 
diseases, people are loath to join the army, seeing that the 
casualties of warfare cannot possibly be higher. 

(88) What John Smith advocates must be a wise courset 
since he is a Senator, and the Senate is undoubtedly a wise 
body. 

(89) Is a man infallible ? No. Then every Senator is 
liable to make mistakes. Yes. Ergo, the judgment of the 
Senate in this important matter Is unreliable. 

(90) Every man has the right of private judgment. 
Therefore every examiner is quite at liberty to examine 
answer papers as he likes. 

(91) Beggars who have no property cannot claim the 
protection of law, for all laws are made for the protection 
of property. 

(92) Swardja or self-government can be attained only 
by doing away with servitude. As, however, the University 
In training young men renders them fit for public service, 
the first step towards the attainment of swardja must be 
the destruction of the University. 

(93) Surely what a man has done a man may do. Was 
not Hercules a man ? Yes. Then, why shall I not be able 
to do what he did ? 

(94) If a little economy would save half of our expenses, 
a still gfeater economy would certainly save all. 

(95) 'Steel, when brought to white heat in the fire, must 
be plunged into cold water In order to obtain the requisite 
temper. Similarly the human body after the steam-^bath, 
on being cooled down, becomes strong and hardy.’ 
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(96) We should think It a sin and a shame if a great 
steamer, dashing across the oceani were not brought to a 

istop at a signal of distress from a mere smack .And yet 

^ miner is entombed alive, a painter falls from a scaffold, a 
brakeman is crushed in coupling cars, a merchant falls, falls 
111 and dies, and organized society leaves widow and child 
to bitter want and degrading alms. 

(97) *'What would our ancestors say to this, Sir ? How 
does this measure tally with their institutions ? How does it 
agree with their experience ? Are we to put the wisdom of 
yesterday In competition with the wisdom of centuries ? 
ijiear / %ear /) Is beardless youth to show no respect for 
the decisions of mature age t (Loud cries of hear / hear f) 
If this measure be right, would it have been reserved for 
these modem and degenerate times ? 

(98) Punishment must have some other and higher 
justification than the prevention of crime, for if punishment 
were only for the sake of example, it would be indifferent 
whether we punished the innocent or the guilty, since the 
punishment, considered as an example, is equally efficacious 
In either case. 

(99) We observe very frequently that very poor handv 
writing characterizes the manuscripts of able men ; while 
the best handwriting is as frequent with those who do little 
mental work when compared with those whose penmanship 
is poor. We may, therefore, infer that poor penmanship is 
caused by the Influence of severe mental labour, 

(100) Suppose Achilles to move ten times as fast as the 
Tortoise, but the Tortoise to have the start of Achilles, say, 
by one-tenth of the distance to be traversed ; when Achilles 
has arrived at the point from which the Tortoise started, the 
Tortoise will still be one-hundredth part of the whole dis- 
tance in advance of him ; when Achilles has reached this 
point, the Tortoise will still be one-thousandth part of the 
whole distance in advance of him ; and so on. Thus, Achilles 
will never be able to pass the Tortoise. 
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Sources of Fallacies. 

§ 1. Fallacious Tendencies of the Mind. 
The account of Fallacies given in the last chapter 
has prepared the way for an inquiry into their 
sources. We shall, accordingly, try to discover in 
this chapter these sources or main-springr, which 
when duly controlled more effectually prevent the 
commission of fallacies than their mere piece-meal 
detection or exposition. Such an inquiry involves, 
no doubt, a transition from the logical to the 
psychological treatment of the topic ; but we 
should remember that there is no natural barrier 
between the different sciences, which explain 
merely the different aspects of existence. If a 
psychological study of the different sources of 
error be of great practical utility, there may be 
some excuse for departing, at the close of our 
logical inquiry, from the rigid conventional course 
with a view to discover the main and easier road 
to truth. When cut off from the source, the falla- 
cies seem to be detached and disconnected ; but 
when traced to their source, they are seen to be 
but branches of a main stream. 

As fallacies are due to wrong thinking, their 
sources can be discovered by an examination of 
the circumstances which pervert thought, But 
thought as a mental process is intimately connect- 
ed with the other exercises of the mind. The 
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mind is an organic unity in which the different 
faculties are implicated in one another. The 
faculties of the mind are ultimately resolvable into 
three, m., Intellect, Feeling, and Will, They 
represent but diverse exercises of one and the same 
psychical energy, Thus, an exercise of Intelli- 
gence involves elements of Feeling and Will in 
the shape of interest and concentration ; an exer- 
cise of Feeling (yielding pleasure or pain) involves 
elements of Intellect and Will in the form of 
knowledge and direction of attention j and an exer- 
cise of Will likewise involves elements of Feeling 
and Intellect in the shape of an agreeable or pain- 
ful experience and the recognition of a connection 
between the means to be adopted and the end 
to be achieved. When, therefore, thought is led 
astray, it may be due to either confusion or the 
perverting influence of the feelings and of the 
active tendencies. The ultimate sources of Falla- 
cies are to be found, accordingly, in the wrong 
use of (I) Intelligence, (II) Feeling, and (III) 
Conation Impulses and Will) frustrating the 
end of truth * Let us then dwell on these different 
sources in three successive sections. 


* The sources of fallacies are traced by Bacon to certain 
erroneous notions, called by him Idola or Idols [Gr, eMon^ from 
tidos^ form or shape), t e , the misconceptions or prejudices which 
flow not from the nature of the objects to be known, but from man’s 
own nature. The fallacies that thus beset mankind are di'/ided by 
Bacon into four principal classes. These are : — 

L The first class of Idola is the Idola Trihus (t.a., Idols of the 
tribe or race of men). These tendencies are common to all and 
inherent in the individual, arisinj; from the nature of man. They are 
|>rominentIy illustrated in the following forms (i) Man supposes 
that there is greater simplicity and uniformity in things than is 
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§ 8. (I) Intelleotoal Teadenoies to 
Error. The fallacies which are due to the wrong 
use of Intelligence may be considered under four 
principal heads, vk., (i) Observation, (2) As8(>cta> 
tion, (3) Imagination, and (4) Hasty Generalization. 
Let us consider these one by one, 

(l) Fallacies due to Observation, We haveal- 
ready considered in section 8 of the last chapter 
the fallacies of Non-observation and Mal-observa'- 
tion. The commonest form of error here i^ to con- 

really the case : this is a tendency to unity. For examplct for m 
time, the medical virtues of bodies were regarded as four— moisture 
dryness, heat, and cold ;and chemists thought that all the elements 
of bodies were reducible to salt, sulphur, and mercury. ( 3 ) There 
is a tendency to neglect negative or contradictory instances ; in 
this we find the origin of superstition. We hail a fulfilment of 
dreams, omens, and prophecies, but do not look, at the many 
times they fail. The whole race of prophets and quacks live on the 
overwhelming effect of one success compared with hundreds of 
failures, which are unmentioned and forgotten. As Bacon says, 
**men mark when they hit and never mark when they miss/’ And 
we should do well to remember in this connection the ancient 
story quoted by Bacon of one whe in pagan times was shown a 
temple with a picture of all the persons who had been saved from 
shipwreck after paying their vows. When asked, whether he did 
not now acknowledge the power of the gods,— "Aye," he answered^ 
"but where are they painted that were drowned after the vows P’’ 
(3) The narrowness of the mind which, when once impressed by 
a few striking objects, supposes all else to be similar to the impres- 
sions which influence it. (4^ The restlessness of the mind which 
leads it to inquiries beyond the boundaries of human thought. 
(5) The influence of the wishes and passions, which leads us 
to believe what we wish to be true. (6) bources of error connected 
with the senses : we have a tendency to be moved and guided by 
objects striking our senses. 

II. The second class of Idola is ihtidola Specus (is., Idols of 
the den or cave). While the Idols of the tribe are common to all 
men, those of the cave or den are peculiar to the individual and 
arise from the peculiar character of the individual man, bodily and 
mental, from education, habit, and action. These include---(t) An 
undue attachment to a particular science or train of thought 
from the belief that we originated it or are best acquainted with it 
or have bestowed most attention on it. (2) The tendency to ex* 
tremes in our investigations illustrated in the comprehensive^ 
and acute or discriminative intellect. This refers to a radical 
disUnctlou inlliS constitutioD of the haman miod—acuteuess and 
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found perteptioa with inference, to suppose an 
absent feature as present in a thing before os. 
Thus, we mistake a sign for the thing signified, as 
when we take the haziness of a visual impression 
to be equivalent to its distance, or the conduct of 
a suspect as bespeaking his guilt “It commonly 
happens/’ says Mr. Kinglake, “that incidents 
occurring in a battle are told by the most truthful 
by-standers with differences more or less wide.” 
{J'he Invasion of the Crimea^ iii, 124.) Non-observa- 
tion often leads to erroneous inference by leaving 

comprehensiveness. Some minds are fitted for noting the 
differences in things, while others are snited for observing the 
resemblances in objects. The first class of persons is called acnte 
or>naIytical ; the second, comprehensive or synthetical : the one 
analyses, while the other classifies and brings together* 

III. The third class of Idola is the Idola Fori Idols of the 
market-place). They are so called because they arise from language; 
and language is principally used by men when they assemble 
together. These creep into the understanding through the associa- 
tion of words or names. The Idola Fori are of two kinds : (i) the 
first kind arising from the use of words which indicate no reality 

‘chance' which, as Bacon observes, indicates nothing whatever); 
(2) the second kind arising from the use of words whose meaning is 
confined, ill-defined, or inapplicable to the things which we apply 
them to ‘heavy*, Might*, ‘moist’, 'attraction*, ‘repulsion*, 

‘element*, ‘corruption*, used to explain the physical properties of 
objects). 

IV. The fourth class of Idola is the Idola Theairi Idols 
of the theatre). These arise from the occupation of men's minds In 
particular theories of science and are, like the plays of the stage, 
generally more elegant than the solid facts of reality. These are 
very powerful hindrances to the investigation of truth ; and 
Bacon divides them into three classes i—[i) The sopliistical 
appealing to Reason instead of to Experience, It is often illus- 
trated in a deductive or anticipative form : assuming certain prin- 
ciples without adequate examination, thinkers reason downwards 
and interpret the facts by reference to the theories which they start 
from. (3) The vague and superficial appeal to experience but from 
too narrow and imperfect observation. (3) The infiuence of super- 
stition which leads people to measure science by the standard of 
their religious beliefs. Thus, the Ptolemaic system of astronomy 
was supported and the Copernican system was discountenanced by 

Cbufch on theological grounds. 
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out material circumstances. Thus, Pope Clement 
VIII was believed to have been killed by the 
fumes of a poisoned candle placed in his bed-room, 
when no notice was taken of a brazier of burning 
charcoal which was in the room and for the fumes 
of which there was no adequate outlet 

(2) Fallacies due to Association. When we have 
invariably associated one quality or thing with 
another, we think that they always go together 
and can never possibly be reversed. *]rtius, the 
king of Siam, living in a tropical climate, associated 
liquidity with water and could only treat an ac- 
count of water being frozen into ice as untrue. 
The difficulties in the acceptance of the Copernican 
system lay partly in the otd associations connected 
with the Ptolemaic system of astronomy. It is said 
that no physician above forty believed in Harvey’s 
discovery of the circulation of the blood. We 
are thus disposed to treat with suspicion any de- 
parture from current opinion or practice. 

The most powerful association in the human 
mind is the association of language with thought. 
{Vide Chap. I, § i and § 5 and Chap, XXVII, § i,) 
Bacon rightly observes, “Men believe that their 
reason rules over words ; but ifc is also the case that 
words re-act, and in their turn use their influence on 
the intellect.” {Novum Organum^ I, 39.) Thus, asso- 
ciation of words tends to induce belief in the corres** 
ponding connection of things, such as we find in one^ 
‘'Who having into truth, by telling of it, 

Made such a sinner of his memory, 

To credit his own lie.’* (Shakespeare, Tempest^ 
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In this way people come to think that ^talk of the 
devil and he will appear’ or that there are different 
things because there are different words, though 
these imply the same object. This accounts for 
the fallacy of the Identical Proposition, such as 
we find in Hamlet — 

“There’s ne’er a villain dwelling in all Denmark, 
But he’s an arrant knave.^’ 

We have already read in the last chapter the wide 
range of ^he semi-logical fallacies, which are due 
to the ambiguous use of language. Thus, we not 
infrequently commit the fallacy of accident when 
we overlook diflferences between cases which seem 
to be alike, though they arc really not so, One 
is, in this way, led to think that what suits 
another suits him as well, what anothei can do 
he may achieve likewise. A poor man may thus 
be led to imitate the ways of the rich in the 
matter of the articles of luxury, and a rich man 
may similarly be disposed to think that what the 
poor man can endure he also can put up with j 
the invalid or the weak may in the same manner 
be inclined to think that they can digest a food 
or do a work, which is easily assimilated or 
accomplished by the healthy and the strong. The 
perverting influence of language is no less patent 
even in the case of the material fallacies. “The 
English language,” says Whately, “is perhaps the 
more suitable for the fallacy of petitio principH^ 
from its being formed from two distinct languages, 
and thus abounding in synonymous expressions, 
which have no resemblance in sound, and no 
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connexion in etymology ; SO that a S 3 pblst may 
bring forward a proposition expressed in words of 
Saxon origin, and give as a reason for it* the very 
same proposition stated in words of Norman* 
origin ; r. ‘to allow every man an unbounded 
freedom of speech must always be, on the wholes 
advantageous to the State ; for it is highly 
conducive to the interests of the Community, that 
each individual should enjoy a liberty perfectly 
unlimited, of expressing his sentiments.* ^ {Logic^. 
PP. 133-134.) 

(3) Fallacies due to Imagination. The errors- 
arising from an improper exercise of imagination* 
are illustrated in extravagant hypotheses and* 
fanciful analogies, already explained in chapters 
XIX and XXII. What is noticed in some cases 
is at times unwarrantably extended to other 
cases having but slender points of similarity. 
Referring to the early growth of Law, Sir Henry 
Maine observes, ^‘Analogy, the most valuable of 
instruments in the maturity of jurisprudence, is 
the most dangerous of snares in its infancy. 
Prohibitions and ordinances, originally confined, 
for good reasons, to a single description of acts» 
are made to apply to all acts of the same class, be- 
cause a man menaced with the anger of the gods 
for doing one thing, feels a natural terror in doing 
any other thing remotely like it. After one kind 
of food has been interdicted for sanitary reasons, 
the prohibition is extended to all food resembling 
it, though the resemblance occasionally depends 
on analogies the most fanciful So, again, a wise 
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provision for insuring general cleanliness dictates 
in time long routines of ceremonial ablution ; 
and that division into classes which at a particular 
crisis of social history is necessary for the main- 
tenance of the national existence degenerates 
Into the most disastrous and blighting of all 
human institutions — Caste” (Ancient Law, pp. 
lp-2a) We have seen that Analogy is rather a 
source of Discovery than a means of Proof. ( Vide 
Chap. § 5.) To confound one function 

with the other is a common fallacy of this form of 
inference. 

(4) Fallacies due to Hasty Generalization. To 
hastily arrive at a general notion or universal truth 
often implies incorrect generalization. Thus, we 
are led to think that if swans are white here, they 
are white everywhere \ that what we like or dislike 
others also do the same ; that as we feel now, we 
shall feel always. This also explains our falla- 
cious estimates of national character from our 
imperfect acquaintance with a few individuals. 
We are likewise disposed to infer a causal con- 
nection on imperfect observation or analysis, as 
when we suppose the appearance of a comet as 
foreboding disaster to mankind. The fallacy of 
mistaking any prior phenomenon for the cause of 
what follows is well exposed by Shakespeare 
in Hotspur’s retort to Glendower vvhen he boasts 
of his natural power as prognosticated by omens t 
'^Glendower. At my nativity 

The front of heaven was full of fiery shapes, 

Qf burning cressets ; and at my birth 
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The frame and huge foundation of the earth 

Shaked like a coward. 

^^HotspuK Why, so it would have done at the 
same season, if your mother’s cat had but 
kittened, though yourself had never been born.” 

(i Henry IV, III, i, 13-20.) 

The fallacy of over-hasty generalization is not 
infrequently illustrated in the sphere of Politics. 
It consists in attributing to an individual what 
may be found in some other members of the same 
class, and thus assuming as universal what may 
only be partially true, For instance, a pamphlet 
entitled ‘The Crimes of Kings’ was published in 
France in 1792 to suggest the execution of Louis 
XVI, and a book named ‘The Cruelties of Catholics* 
was published in England to prove the undesira- 
bility of Catholic Emancipation, “To identify, 
to assimilate, to generalize, says Bain, “constitute 
one of the two great functions of science. Yet there 
is often a necessity for restraining the too great 
ardour for these processes. We identify and assi- 
milate, without real likeness, thus giving birth to 
bad analogies, and irrelevant comparisons; weovcr- 
assimilate and over-general ize. We rush blindly 
on the search after Unity, Simplicity, Fraternity,*^ 
{Induction^ p. 378,) 

§ 3. {II) Emotional Tendencies to 
Error. We have already mentioned that the 
different faculties of the mind are very closely con- 
nected with one another. Hence Feelings often 
influence our Thoughts directing them in a partic- 
ular channel. The law of the Feeling is that only 
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the ideas consistent with its character are brought superstitions. 

^ Feeiines 

and kept before the mind, while all ideas which do sustain idea$ 
not tend to support it are generally excluded, “^iththdr 
Thus, a condition of pleasure leads us to entertain character, 
hopeful ideas, while pain or suffering generally in- 
clines us to take a gloomy view of things. The 
feelings thus give a bias to our judgments. We 
are disposed to overloDk the faults of the objects illustrations, 
of love or affection, while we are led to underesti- 
mate the gierits of persons whom we hate or dis- 
like. This is often turned to account by skilful 
reasoners who are interested in supporting or con- 
demning a cause ; and even an ignoratio elenchi 
may be associated with such a rhetorical artifice. 

Thus, as Whately observes, ‘‘When the occasion 
or object in question is not such as calls for, or 
as is likely to excite in those particular readers 
or hearers, the emotions required, it is a common 
Rhetorical artifice to turn their attention to some 
object which will call forth these feelings : and 
when they are too much excited to be capable 
of judging calmly, it will not be difficult to turn 
their passions, once roused, in the direction 
required, and to make them view the case before 
them in a very different light. When the metal 
is heated, it may easily be moulded into 
the desired form. Thus, vehement indignation 
against some crime may be directed against a 
person who has not been proved guilty of it ; 
and vague declamations against corruption, oppres- 
sion, etc,^ or against the mischiefs of anarchy ; 
with highflown panegyrics on liberty, rights of 
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man, or on social order, justice, the constita* 
tion, law, religion, will gradually lead the 
hearers to take for granted, without proof, that the 
measure proposed will lead to these evils or these 
advantages j and it will in consequence become 
the object of groundless abhorrence or admira- 
tion, For the very utterance of such words as 
have a multitude of what may be called stimula* 
ting ideas associated with them, will operate like a 
charm on the minds, especially of the ignorant 
and unthinking, and raise such a tumult of feeling, 
as will effectually blind their judgment ; so that a 
string of vague abuse or panegyric will often have 
the effect of a train of sound Argument,” {Rhetoric^ 
Part II, Chap. II, § 6, p. 130.) 

The principal forms of feeling which bias our 
judgments may be mentioned as (i) self-regarding, 
(2) other-regarding, (3) the special emotions, such 
as anger, fear, wonder, reverence, and (4) the in- 
dividual temperament. 

{!) lL\\t self-regarding feelings have generally 
been condemned as the parent of all evil, distort- 
ing our judgments and vitiating our will. The 
grossest practices have been justified when they 
tend to promote the interests of the self and the 
most absurd doctrines have been defended simply 
because they emanate from one's self. We are 
likewise prone to believe in what feeds our vanity 
or heightens our importance in the eyes of others, 
though there may not be even the semblance of 
justification in its favour. A soldier, for example, 
can scarcely fail to be influenced by an eulogy like 
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the following : — "Citi^en soldier, you are the 
greatest thing this old earth has yet bred ; you, in 
your khaki are the biggest thing on this old planet 
God bless your gallant heart, you Ve set all the 
world wondering . .The whole Empire is proud of 
you. Our hearts are thrilling with the splendour 
and glory of your wonderful achievements.” {Great 
Thoughts of Haratio Bottomley) 

(2) The other-regarding feelings^ whether in 
the forff of love or in that of hate, are also, as 
mentioned above, a fruitful source of error. The 
partiality of love is well symbolized in the blind- 
ness of Cupid, 

(3) The confusion produced by anger^ the 
superstition fed by fear^ the excitement caused by 
wonder^ and the monopoly of attention secured by 
reverence are not at all consistent with impartial 
estimate and cool judgment. The fallacy of the 
argumentum ad verecundiam illustrates how errors 
are caused by undue reverence ; and the prejudices 
and superstitions bring out what can be wrought 
by fear when wedded to custom. Thus, it is be- 
lieved by the people as unlucky to mention such 
an unlucky word as ^eath,* or to dine together in 
a group of thirteen, or to start an enterprise on a 
Friday. The night that Alexander was born, the 
noted temple of Diana at Ephesus was burnt to the 
ground ; and the night that Oliver Cromwell died, 
a violent storm devastated London. Such coin- 
cidences may be construed by superstition as 
ominous. 

(4) The influence of temperament on our 
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thoughts is also very great. Those who are gay 
and cheerful are generally disposed to take a hope- 
ful view of things, while those who are sad and 
gloomy are inclined to be despondent and de- 
pressed. The difference in the estimates of things 
by such natures is well illustrated in the V Allegro 
znA II Penseroso, If one is optimistic in his esti- 
mates, the other is pessimistic. 

§ 4. (Ill) Conative Tendencies to Error. 
Conation covers (i) the Impulses which urge us to 
action and (2) the Will which determines a course 
of action in any case. Both of these factors may 
pervert our judgment. 

(l) The Impulses^ when strong, suggest to our 
mind grounds which seem to justify the course we 
are inclined to adopt. Thus, the strong and lively 
are led to be rash and hasty, while the weak and 
indolent are disposed to be negligent and dilatory. 
An athlete, for example, thinks that because he 
can successfully combat this, that, or the other 
adversary, he can as well successfully meet all of 
them together (thus committing the fallacy of 
composition) ; and an idler may similarly be of 
opinion that it is not of much consequence if he 
whiles away this, that, or the other hour, though 
thereby he may spend the whole day in doing 
nothing. The fallacy of i^noratio elenchi is not 
infrequently illustrated when one argues under the 
sway of the passions and inclinations. “We dispute 
with warmth, and often without understanding one 
another. Passion, or bad faith, leads us to attribute 
to our adversary that which is very far from his 
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meaning, in order to carry on the contest with 
greater advantage ; or to impute to him conse- 
quences which we imagine may be derived from 
his doctrine, although he disavows and denies 
them. All this may be reduced to this kind of 
sophism, which an honest and good man ought to 
avoid above all things.” (Port-Royal Logic, p. 247.) 

(2) Will also exercises at times a perverting 
influence on judgments. Sophisms or wilful per- 
versions 8f judgments play a prominent part in 
the daily affairs of life. What we decide to do, 
we are disposed to defend. How ofteh do we not 
try to deceive others as well as ourselves to hide 
our guilt and shame ! (Vide the Elements of Morals ^ 
Chaps. VI and VI 11 .) Malice, envy, ill-will no 
less than love, sympathy, and affection often em- 
ploy Will in their service to hatch reasons for 
condemning what is noble and fcjood and justifying 
what is ignoble and bad. History shows how 
false accusations and charges are glossed over with 
specious reasons to injure the weak and the inno- 
cent and how attempts are made to shield an un- 
worthy object of love or affection by sophistical 
pleadings. In such cases 

*‘Truth and fiction are so aptly mix’d 

That all seems uniform, and of a piece/^ 

(Roscommon Horace, A, P) 

§ 5. Truth Lies in Consistency. The 

end of Logic, as we have seen, is Truth. The rules 
and principles of Logic explained in the preceding 
pages aim at the avoidance of error and the 
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attainment of Truth ; and the importance of Truth 
can hardly be over-estimated. 

“Truth informs the judgment, rectifies the mind, 
Pleases the understanding, makes the will 
Submit ; the memVy too, it doth fill 
With what do our imaginations please ; 
Likewise it tends our troubles to appease.” 

(Bunj/an,) 

The above account of the Logical processes 
and the fallacious tendencies of the mirrd tends to 
show that consistency lies at the root of all truth. 
Jf we be consistent with the real order of the world 
as it is revealed to us and consistent also in our 
views and judgments, then we may expect to 
attain truth. The rules of Definition and Division, 
Classification and Naming, Syllogism and Induc- 
tion, Hypothesis and Analogy all aim at consist- 
ency — formal and material. To harmonize our 
views with the actual order of things and to free 
us from inconsistency and contradiction constitute 
the great end of 'the science of sciences,' Hence 
Logic may best be conceived as the science and 
art of consistency. ( Vide Chap. I," § 2.) 

The chief practical question which lies behind 
Logic is, then, How to regulate our faculties so as 
to secure consistency ? The soul of consistency 
lies evidently in harmony or due adjustment. We 
find that our mental constitution is an organic 
whole— a multiplicity of parts closely united for 
some end which may be conceived as truth, perfec- 
tion, happiness, or enjoyment. {Vide The Elet^nts 
of MoralSy Chaps. IX— XII.) A close examina- 
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tion reveals that the -place of reason or intelligence 
in this constitution is supreme. The difference 
between the man and the brute, the sane and the 
insane lies in this ascendancy of reason. So long 
as feeling and conation are exercised according 
to the dictates of reason, we may expect to keep 
clear of the risks of fallacy and confusion. An 
impartial estimate of facts and a valid inference 
always require that we should not be led astray 
by the Q^eadings of hostile affections and inclina- 
tions, but should be disposed to give each circum- 
stance its due value and weight. VVe have tried 
to explain in this chapter how the several fallacies 
which we commit arise from the wrong use of the 
different faculties. And, it may be mentioned 
here that the wrong use of intelligence, when not 
due to ambiguity of expression or inveterate asso- 
ciation, is often the result of the baneful influence 
of the feelings and impulses. Thus, to be consist- 
ent, we should be cool and impartial in our esti- 
mates and be scrupulous enough to preserve the 
supremacy of reason. The sway of reason keeps 
our mental constitution intact and leads us at 
once to truth and virtue and happiness. Consist- 
ency, then, is not merely the foundation of truth ; 
it is the b^sis of virtue as well. Nay, we may go 
further and say that consistency is the true life 
and consistency is the real world. By slightly vary- 
ing an expression of Shakespeare we may say 
with him — 

‘0 heaven ! were man 

But consistent, he were perfect. That one error 
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Fills him with faults, makes him run through 

all the sins.” 

§ 6. MiBcellaneouB Ex«roiBeB. ^ 

1. Trace the fallacies to their sources in the human 
mind. 

2. To what extent are Intellect and Feeling responsible 
for the fallacies which are illustrated in daily life ? 

3- It IS said that '^Truth lies in consistency/' Explain 
jand illustrate the remark. 

4. Mill and Bain think that three ‘operations* are im- 
plied in the full ‘scope of the Deductive Method,* Induc- 
tion, Deduction proper, and Verification. Explain the exact 
meaning of each, and exhibit their relation to one another, 
making your meaning clear by means of examples. Do you 
consider that Mill and Bain are right in thus holding that all 
Deduction depends on previous Induction ? Give your reason. 

5. ‘Logic must admit either negative terms or negative 
propositions, but has no need of both.* Discuss this. 

6. ‘Induction is the process of establishing general propo* 
si lions, and deduction is the interpreting of them*. Explain 
and illustrate this. Is the theory of reasoning here implied 
admitted by all logicians ? If not, what other theory has 
been held ? 

7. Explain the process called Reduction, and discuss the 
following : ‘If the other figures are inferior in cogency to 
the first, they ought to be excluded ; if they are not inferior, 
their reduction is a superfluity.* 

8. State the Method of Residues fully, with examples, 
symbolical and concrete, indicating its two chief applications. 
Does it involve any element of Deduction ? Show how it may 
lead to the discovery of new antecedents. Give some 
example of this. 

9. What is meant by a Deductive and what by an Indue- 
Hve Science ? State the principal Deductive and Inductive 
Sidences, explaining in the case of each of these sciences why 
it is called Deductive or Inductive. 

10. What is meant by Demonstration ? What is meant 
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by Probability ? What kinds of inference are of demonstrative 
character, and what kinds are merely probable ? Explain the 
reason in each case and give examples. 

II. Explain the sense of the terms family^ hin^dom^ 
species y variety^ order and genus as used in Classification, and 
show their respective places in a scale of Natural Classifica- 
tion, giving examples of each. 

1:1. If it be true that the same cause always produces the 
same effect, does it follow that the same effect is always pro- 
duced by the same cause ? Give your reason for your answer 
and support it by illustrations. Show how the principle 
involved there gives rise to difficulty in the drawing of in- 
ferences, giving examples. How may the difficulty be over- 
come ? Give examples. 

13. What do you consider to be the difference between 
cause and condition ? Give examples. If a workmaii, carry- 
ing a burden, falls from a ladder and is killed, what do you 
consider to be the cause and the conditions of his death, and 
why ? A distinction may be made between cause from the 
scientific and cause from the merely practical point of view : 
in the above case what may be regarded as cause from the 
merely practical point of view? 

14. State fully and clearly, in your own words, the 
Method of Concomitant Variations, with examples. On what 
canon or principle is it based ? Of what other Method is it a 
modification ? Is it a Method of Observation or of Experi 
ment, or of both ? In what class of cases is it the only pos- 
sible inductive method, and why ? 

15. If for both the premises of a valid syllogism their 
contradictories are substituted, will the contradictory of the 
original conclusion be thereby established ? 

16. Explain what you consider to be the true relation of 
•Deduction and Induction, illustrating your meaning by exam- 
ples ; discuss the claim of Induction to be a separate depart- 
ment of Logic. 

17. What is meant by a Natural Kind or Class ? Give an 
account of Natural Classification, explaining what is meant 
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by 'essential* or 'fundamental* characters as bases of classifi- 
cation. 'A class is nothing but the objects contained under 
it* : examine this statement of Mill, showing whether it is 
correct or not. 

1 8. What is meant by Hypothesis in science ? What 
different kinds of Hypotheses are there ? Give e:tampies. 
Explain how Hypotheses contribute to scientific discovery, 
citing instances. Explain the relation of Hypothesis to 
Induction. 

19. What is meant by Composition of Causes ? By what 
form of Reasoning is it possible to ascertain beforehand the 
effects of Composite Causes ? In what scierices, and in what 
professions, is reasoning of this kind most essential ? 

20. Mathematics and its applications are called 'the 
exact sciences*, and their conclusions are 'characterized as 
systems of necessary truth* : show what is implied in these 
designations and whether they are justifiable or not. 

21. Explain the meaning of Energy and Conservation of 
Energy ; and show the bearing of the theory on the nature 
of Causality. 

22. Prove the following Given a valid syllogism, then 
in no case will the combination of either premise with the 
conclusion establish the other premise. 

23. What kind of Logic is applied by (i) the engineer 
when he is deigning a new bridge, (ii) the physician when 
he is prescribing a particular medicine to a patient, and 
(iii) the legislator when he is introducing a new law ? Give 
reasons for your answers. 

24. ‘*I have noticed, ’ says Meng Tsien, "that in years 
of plenty many good actions are done, and in years of 
scarcity many bad actions are done.** What is the inference 
evidently implied here ? Express it in its simplest form, 
showing under which of the logical methods it falls, and 
indicate its logical value as inference. 

25. 'We think that, as civilization advances, poetry 
almost necessarily declines. Therefore, though we fervently 
admire those great works of imagination which have appeared 
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in dark ages, we do not admire them the more because 
they have appeared in dark ages.’ State in full logical form 
the reasoning invoh'^ed, and test it fully, 

26. The more the number of pools of stagnant water in 
a district is reduced, the rarer does the occurrence of mala- 
rial fever become. 

What conclusion can be drawn from .ne abov^e state- 
ment ? State the reasoning implied, in its full logical form, 
exhibiting the logical method employed in it ; and estimate 
the logical value of the inference. 

27. Explain and illustrate fully the Principle of the 
Uniformity of Nature. What are the fundamental kinds, 
classes, or branches of uniformity found in Nature ? What 
do you consider to be the ground or evidence underlying 
the belief in Uniformity ? What is meant by saying that Uni* 
formity is the ground of Infiuction ? Do you consider cy- 
clones and earthquakes to be consistent with Uniformity ? 

28. What are Laws of Nature t Define and exemplify 
Ultimate, Secondary, Derivative, and Empirical Laws, 
showing their relation to one another. To which class will 
those laws belong which are founded on tlie Method of 
Agreement ? Give your reason, with examples. 

29. ‘Great part of the knowledge of every individual is 
derived not directly from Inference, nor even from Percep- 
tion, but from Authority’ : explain and illustrate this, exhi- 
biting clearly the meaning of Authority. What parts of your 
own knowledge have you derived from Authority ? On what 
conditions mainly does the value of Authority depend? 

30. What is meant by Necessary Truths ? Do you think 
that there are any truths which can be known to be neces- 
sary ? If so, how can they be known to be such and what 
will be the use of such truths in logical thought ? 

31. 'All cases of reasoning in which the premise or 
premises are particular facts are cases of Induction’ : accept- 
ing this as a definition of Induction, show from it what the 
chief kinds or forms of Induction will be ; and indicate the 
logical value of each, giving examples. 
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32. Fully explaiu and illustrate the uses of Nomencla- 
ture and Terminology. Exhibit the relation of Nomencla- 
ture to Definition and Classification 

33. Galileo saw with his telescope that the planet 
Jupiter is a centre about which several satellites revolve, 
receiving light and warmth fiom him ; and appealed to 
this fact as an argument to prove that the sun is a centre 
about which the Earth and other planets revolve as satel- 
lites. What was the logical character of Galileo's reason- 
ing here, and what, in your opinion, was its logical value ? 

34. You believe that Siraj-ud-daulah took Calcutta from 
the English in 1756 : state on what grounds you believe 
this proposition, and exhibit their logical character. 

35. A bell struck in a vacuum gives no sound ; therefore 
sound must be a movement of the atmosphere. Exhibit the 
logical character of the reasoning here, 

36. It is a popular belief that there will be a change of 
weather at new moon : what logical process would be 
required to establish the validit)’' of this belief ? 

37. ^‘When beggars die, there are no comets seen ; 

The heavens themselves blaze forth the death 

of princes.” Julius CcBsar^ II, 2. 

Characterize logically the grounds of this belief. 

38. 'Every man who has seen the world knows that 
nothing is so useless as a general maxim' Estimate this 
logically, pointing out what would be necessary for logically 
establishing this proposition. 

39. Discuss the following : — Any syllogism involving 
directly an illicit process of major or minor involves in- 
directly a fallacy of undistributed middle. 

40. Carefully consider the fundamental assumptions 
which must be made in order to rationalize experience. 

41. What is Perception ? What is Inference ? How are 
they related to each other logically.? Give examples. 'That 
tree there is a mango tree ; it will be loaded with fruits in 
the month of June.* Explain the elements of Perception 
and Inference involved in the statement. 
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43. Given two premises of the form most B's are C,. 
most A*s are B, can any inference be drawn ? If so, of what 
kind, and on what conditions will its value depend ? Give 
examples. 

43. What is Experiment ? Why is it thought necessary 
to deal with the methods of Experiment in Logic ? State 
the Method of Agreement, giving symbolical and concrete 
examples. What is its characteristic defect, and how may 

t be overcome ? 

44. Explain and exemplify the process which Bacon 
called ^Inference from Simple Enumeration.’ Explain in 
what its inferiority consists, and how it differs from scienti- 
fic induction. 

45. Given that the major term is distributed in the 
premises and undistributed in the conclusion of a valid 
syllogism, determine the syllogism. 

46. Distinguish deduction and induction, their 

scope and functions 

47 - Explain what sort of logic is used in order to make 
the following statements 

(a) The heat of June is followed by the refreshing 
showers of July. 

{d) Homer is the common property of all later poets. ' 

(c) Plants must breathe in order to live. 

48. What is meant by the cause of an event ? How 
does a cause differ from conditions ? 

49. What are the various canons of elimination ? Show,, 
by concrete examples, how each of them furnishes a method 
of inquiry into causation. 

50. What is meant by varying the circumstances in 
scientific investigation ? Discuss, giving illustrations, tlie 
use and necessity of this process. 

51. Explain the nature, modes, and limits of tomcat 
explanation. What is its relation to hypothesis and induc- 
tion ? Contrast the scientific conception of explanation with 
the popular. 

52. Discuss the nature, value, and uses of analogical 
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reasoning. How does analogy differ from induction and 
generalization ? 

53. Distinguish between observation and experiment^ 
and explain their importance in Inductive Logic. Discuss 
the comparative advantages and disadvantages of these two 
processes. 

54. Explain and illustrate the following : — 

Plurality of Causes, Intermixture of Effects, Law of 

Nature, Empirical Law, Working Hypothesis, Necessary 
Truths. 

55. Distinguish between non^observation ^ and mat- 
observation^ giving concrete examples of their various forms. 
State your opinion as to which is more common in actual 
life. 

56. Prove that when the major term of a syllogism is 
predicate in the major premise, the minor premise must be 
affirmative 

57. Distinguish between Immediate and Mediate know- 
ledge. Do these two forms of knowledge come equally 
within the province of Logic ? Give reasons for your 
answer, 

58. Distinguish between Formal and Material Logic. 
Does this distinction coincide with that between Deductive 
and Inductive Logic? Discuss this question. 

59. Can Induction be reduced to syllogistic reasoning ? 
Mention some attempts made in this direction and give your 
owm view on this subject with reasons to support it. 

60. Mention some forms of reasoning which appear 
to be inductive, but are really deductive. Give a concrete 
example of each. 

61. Reduce the following arguments to their logical 
form and examine their correctness ; — 

(1) He has no appreciation of beauty, for he has no 
taste for pictures 

(2) The value of a thing depends on its utility ; but 
iron is the most useful metal : therefore, of all metals, iron 
is the most precious. 
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(3) Warm countries atone produce wine ; but Abyssinia 
is a warm country : therefore, Abyssinia produces wine. 

^4) If a conclusion is more certain to be wrong where 
the reasoning is correct from premises that are false, will 
not the best logician be the least safeguard in subjects 
where perfect certainty is unattainable ? 

(5) Revenge, Robbery, Adultery, Infanticide, etc , have 
been countenanced by public opinion in several countries ; 
all the crimes we know of are Revenge, Robbery, Adultery, 
Infanticide, etc : therefore, all the crimes we know of have 
been countSnanced by public opinion in several countries. 

(6) What we eat grew in the fields ; loaves of bread 
are what we eat : therefore, loaves of bread grew in the 
fields. 

(7) An indifferent act is not right ; 

An indifferent act is not wrong : 

Not wrong is not right : 

(By contraposition) Right is wrong. 

(8) If CcCsar was a tyrant, he deserved to die : 

Caesar was not a tyrant : 

He did not deserve to die. 

(9) Good always triumphs, and vice always fails : there- 
fore, the victor cannot be wrong, nor the vanquished right. 

(fO) All who have passed the Matriculation Examina- 
tion have a knowledge of Mathematics ; hence this person 
cannot have passed that Examination, for he has no know- 
ledge of Mathematics. 

(If) Irresponsible men are self-sufficient; and only 
careful men are responsible 

(12) What will people think of your consistency, if after 
these many years you change your views ? 

(13) The phenomena of spmt- rapping are not more 
wonderful than those of electricity, and as we know that the 
electric telegraph is no fable, we are justified in accepting 
the accounts we receive of spirit-rapping as true. 

(14) Books should not be lent from public libraries ; 
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for, if the books are common, it is unnecessary to lend 
them ; and wrong to lend them, if they are rare. 

(15k A is never found without B ; B is never found 
without C / therefore, C is never found without A, 

(16) Avarice is innocent : for it is allowed by the laws, 
and whatever these allow is innocent. 

(17) Are honours and rewards, public or private, to be 
considered useless, because men of genius rise above them 
and stupid men are not influenced by them ? 

(18) No unwise men can be trusted ; hence some specu- 
lative men are unworthy of trust, for they are unwise. 

(19) No soldiers should be brought into the field who 
are not well-qualified to perform their part. Only veterans 
are well-qualified to perform their part. Therefore, only 
veterans should be brought into the field. 

(20) Why have you not carried out my orders ? If your 
excuse is, that you forgot, you have been grossly careless ; 
if you wilfully neglected them, you are guilty of a breach of 
trust. In either case, I can no longer retain you in my service. 

(31) Blood is a colour ; for it is red, and red is a colour. 

(22) Animal-food may be entirely dispensed with ; and 
vegetable-food may be entirely dispensed with ; therefore, 
as all food consists of animal-food and vegetable-food, all 
food may be entirely dispensed with, 

(23) No wise man is unhappy ; for no dishonest man is 
wise and no honest man is unhappy. 

{24) A government has the right to enact laws, for it 
could not exist without them ; therefore a government must 
have the right to prescribe what the religion of the people 
shall be. 

(25) Few men are patriots^ because few men possess 
the quality which is essential to patriotism, namely dis- 
interestedness. 

(26) Some kings are tyrants ; for Nero was a king, and 
he was a tyrant. 

(27) Men alone are rational creatures ; and therefore 
angels, not being men, are irrational beings. 
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(28) Opium is a poison ; but physicians advise some 
of their patients to take opium : therefore, physicians advise 
some of their patients to take poison. 

(29) The story of the formation of the human race by 
Prometheus must be true ; for the clay from which he 
formed it was shown in Greece within historical times, 

(30) If education is popular, compulsion is unneces- 
sary ; if unpopular, compulsion will not be tolerated. 

(31) A truth should not be neglected, because it seems 
impractical ; for many truths that seem impractical prove 
upon trial to be applicable to practice. 

(32) Jttiy man, who sincerely lays down his life in the 
service of his country without any ulterior motives what- 
ever, is really worthy of respect ; but as such men are few, 
it is evident that few men are really worthy of respect. 

(53) How valueless the syllogism as a test of truth ! 
For are there not many arguments recognized as valid 
which it is impossible to express in a syllogistic form ? 

(34) How can you deny the justice of persecution when 
you admit that it i*? sometimes ineffecti^e ? 

( 3 5) cannot be true that all infliction of pain is evil, 
if punishment is painful and yet is frequently beneficial. 

(36) Silk is dearer than wool, and wool than cotton ; 
therefore silk is dearer than cotton. 

(37) No one who is without a sense of honour can be 
influenced by public opinion. Diogenes is not endowed 
with a sense of honour, and therefore he cannot be influ- 
enced by public opinion. 

(38) During the retreat of the Ten Thousand a cutting 
north wind blew in the faces of the soldiers ; sacrifices were 
offered to Boreas, and the severity of the wind immediately 
ceased, which seemed a proof of the god's causation. 

(39) In several instances states that have grown out- 
rageously luxurious have declined in power ; and we are led 
to believe that luxury caused this downfall. 

(40) The modern nations will be extinct, for the great 
ancient empires are perished. 
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(41) We know that there are arctic regions in Mars ; 
if there are also arctic animals, they must be white for 
.irctic animals on the Earth are white. 

(42) To be wealthy is not to be healthy ; not to be 
healthy is to be miserable ; therefore to be wealthy is to be 
miserable. 

(43) I shall not pass this examination, tor although I 
should hav’-e done so if I had read Mill's Logic, I have not 
read that book. 

(44) We ought not to go to war, because it is wrong 
to shed blood. 

(45) He was too impulsive a man not to hav^. committed 
many errors. 

(46) This patent medicine must be very efficacious : for 
all the testimonials speak of the marvellous cures effected 
by it. 

(47) As soon as I sat down to study this morning, the 
man in the adjoining room began to play on the harmonium. 
He must therefore be a very malicious person. 

(48) Ev erj^thing must have a cause ; for if anything 
wanted a cause it would produce itself, that is, exist before 
it existed, which is impossible. 

(4Q) Art is not fostered by money ; for a true artist 
would practise his art for its owm sake, and a bad artist 
should not be encouraged. 

(50) Ityis injustice to the intellect of women to refuse 
them the suffrage ; for the reigns of many queens have been 
famous for literary productions. 

(51) Either the proposition (S is P) is true, or it is not 
true ; and since you must either accept it as true or deny it 
as false, you cannot, logically^, in any way suspend your judg- 
ment in the matter, 

(52) What is the use of all this teaching ? Every day you 
hear of a fraud or forgery, by some one who might have led 
an innocent life, if he had never learnt to read and write. 

(53) I will have no more doctors j I see that all of 
those who have died this winter have had doctors. 
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(54) We need not mind pain ; for if it is long continued, 
it is not severe ; and if it is severe, it does not last 
long. 

(55) "‘Our ideas reach no further than our experience. 
We have no experience of divine attributes and operations. 
I need not conclude my syllogism. You can draw the infer- 
ence yourself.** (Hume.) 

(56) Freedom means power to do or forbear from doing 
any particular act, upon preference : and since the will is 
merely the power of preference, the question whether the 
will is free is an unmeaning one : therefore the only proper 
question i? whether a man (not his will) is free. 

(57) In Shakespeare Dead ?'* Mark Twain argues 
that Shakespeare was either a law^^erornot the author of the 
works which go under his name, since a technical know- 
ledge of law is found in lawyers. May we not equally argue 
that Shakespeare must liave been a doctor, a warrior, a 
priest, a king, a fool, a woman, or any other of the many 
t3’^pes of beings he so marvellously created, or else incapable 
of producing such works. 

(58) Whatever any man desires is desirable ; every man 
desires happiness : therefore, the happiness of ever^^ man is 
desirable. 

(59) Giving advice is useless. For either 3^ou advise a 
man what he means to do, in which case the advice is super- 
fluous : or you advise him what he does not mean to do, and 
the advice is ineffective, 

(60) Theft cannot be a crime, for it was encouraged by 
the laws of Lycurgus, 

(61) Since it js just to take interest, it is right to exact 
it from one*s own father. 

(62) We see the sun rise and set eveiy day, therefore the 
sun does actually rise and set. 

(63) CJnhealthiness in the parents is not the cause of 
unhealthiness in the cliildren, because man3’’ unhealthy 
persons have perfectly healthy children. 

(64) A habitual drunkard who studied hard for the army 
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in his youth has got shattered nerves, therefore the cause of 
his shattered nerves is his hard study in youth. 

(65) The University of Calcutta is above criticism, as 
it has produced eminent lawyers, doctors, engineers, 
scholars and public men. 

(66) The Great War was followed by an outbreak of 
epidemic diseases, therefore the war may be taken to be the 
cause of these diseases. 

(67) The number of deaths in Calcutta per annum is 
greater than in Nagpur. Therefore Calcutta is more un- 
liealthy than Nagpur. 

(68) The eating of mangoes is the cause of boils. 

(69) One of the sailors rescued wore an amulet, and this 
was, no doubt, the cause of his escape. 

(70) This man must be the thief, for he was in the room 
whence the article has been stolen and he came out as soon 
as 1 entered the room. 

(71) How glad am I at your success, which I really 
anticipated ! Is it not meet, therefore, that you should give 
me some reward ? 

(72) What better explanation can we give of the fact 
that we can see through glass than that it .'s transparent ? 

(73) Induction supported by Deduction affords the most 
conclusive proof. Now we see men around us more or less 
given to eyil ways. And we also read in our sacred books 
(the Shastras) that in the present age {Kali Yu^a) there 
would be degeneration of mankind. Can, then, there be a 
more conclusive proof of the degeneration of modern times? 

(74) He must be an excellent man in all respects, for 
I have been favourably impressed by his actions. 

(75) It is indeed very strange that the sky during the day 
IS without any stars, while at night the sky is full of stars ! 

<76) How can you deny that the flash of lightning is the 
cause of the peal of thunder when you find the former in- 
variably preceding the latter ? 

(77) Good laws are for good people. It is useless to 
ofler good laws to bad people. 
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(78) Gold is heavier than silver because the weight of 
the former is greater than that of the latter, 

(79) Comets were seen either before or during the Wars 
of the Roses^ the Civil Wars in England, France, and the 
United States as well as the Peninsular and Crimean Wars. 
Thus, Comets always portend disaster. 

(80) Candour as a virtue ought to be cultivated; there- 
fore secrecy in war should be strongly condemned. 

(81) The Vice-Chancellor of This University must be 
an ease loving person, since in no day of the year does he 
grant an interview, even for five minutes, to all the graduates 
of the University. 

(82) The whole family has been vaccinated, yet some 
have had small-pox. It is clear, therefore, that vaccination 
is no safeguard. 

(83) Roman Catholicism is but another name for dis- 
loyalty to the sovereign, for were there not many Roman 
Catholic plots in England to depose Queen Elizabeth ? 

(84) The non-co- operators should not boycott the 
University, for their leaders are all educated men ? 

(85) The Reforms have given a death-blow to Bol- 
shevism in India, for the people are now looking forward 
to a bettor state of things. 

(86) Life is but light, and no wonder that a man should 
be cut off in the prime of life ; a light burning brightly is 
very often put out by a puff of wind. 

(87) The University is the Temple of Learning, and 
therefore politics has no place in it. 

(88) We should not mourn the death of eminent men, 
for by the law of the survival of the fittest, those that are 
still alive must be fitter and better than those that are gone. 

(89) Oh I I would give the whole world for peace of 
mind, for that is really invaluable. 

(90) I do not consult physicians, for those that do so 
also die. 

(91) The University evidently looks only to sectarian 
interests, since it does not fix the dates of its examinations 
by reference to the convenience of all communities. 
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(92) I can conclusively prove that you are a beast* How ? 
Are you the same as I am ? No* Can you deny that I am a 
man ? No. Thus, you are, by your own admission, not a 
man. You must, therefore, be a beast* 

( 93 ) Four and five are nine ; but nine is one number ; 
four and five, therefore, must be one number. 

( 94 ) The conclusion of this syllogism cannot but be 
universal, as both of its premises are universal 

(95) The planet Mars resembles the Earth in possessing 
atmosphere, water, and moderate temperature, and we may 
therefore suppose it to be inhabited. 

(96) Moisture bedews a cold metal or stone when we 
breathe on it. The same appears on a glass of ice-water, 
and on the inside of windows when sudden rain or hail chills 
the external air. Therefore when an object contracts dew it 
is colder than the surrounding air. 

(97) There is no use trying for anything, for what is 
fated must happen. 

(98) England has a gold coinage, and ia a very wealthy 
country, therefore it may be inferred that other countries 
having a gold coinage will be wealthy. 

(99) A man wearing an amulet escapes shipwreck, 
therefore the amulet is the cause of his escape. 

(100) “The scarcity of a dear year, by diminishing the 
demand for labour, tends to lower its price, as the high price 
of provisions tends to raise it. The plenty of a cheap year, 
on the contrary, by increasing the demand, tends to raise the 
price of labour, as the cheapness of provisions tends to lower 
it. In the ordinary variations of the price of provisions, 
those two opposite causes seem to counterbalance one 
another ; which is probably in part the reason why the wages 
of labour are ever3rwhere so much more steady and 
permanent than the price of provisions.^* 
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Categorematic words, i 94. 

Categorical propositions, i. I33f,, 
syllogisms, a45ff* 

Categories, i. 6 if. 

Causa vera, ii. isSf. 

Causation law of, 1. 75f. ; ii. 46fF., 
and uniformity of nature, 79if., 
and conservation of energy, 5 iff., 
ground of, 77ff.> empirical view 
of, 78ff., rational view of, 77f., 
popular view of, 56f., scientific 
view of, 58!. 

Cause, ii. proximate, immediate, 
or direct, 57, remote, mediate, 
or predisposing, 57 f., formal, 58, 
material, 58, efficient, 58, final, 

58- 

Causes, conjunction of, ii. 64!!., 
plurality of, ii. S9ff, 

Chance, meaning of, li. I98ff. 

Change of relation, 1. 223ff. 

Characteristics of syllogism, i. 237f., 
of syllogistic figures, 302ff., ii. of 
induction, 2f. 

Circumstantial evidence, ii 22off. 

Clarke, Father, ii 389f , 409ff. 

Classification, ii. 297ff., artificial, 
302, by series, 303f., by type, 
3o6ff , evolution in, 309f , general 
or scientific, 301, golden rule of, 
301, index, 322, inductive, 305, 
limits of, 323ff., r^atural, 30 if, 
character and forms of, 3oiff., 
of fallacies, 369!!., rules of, 3i2ff,, 
special, 301, use of, 32off 

Classification, division, and defini- 
tion, ii. 297f., and explanation, 
298f. 

Clearness of knowledge, ii. 35 jf. 

Co-existence, uniformities of, ii. 22. 

Coffey, Prof. P., ii. 183, 

Collective terms, i. i lof., singular 
and general, iii. 

Colligation of facts, ii 37ff. 

Complex conception, inference by, 

i. 229f. 

Composition, fallacy of, ii, 377ff., 
4i9f., 448f, of causes, 65f. 


Compound propositions, i. I32f. 
Comprehension of a term, i. 98ff. 
Comprehensiveness, il. 354f. 
Conception, individual and general, 

i. 97. 

Concept,!. 9 and terra, 95ff., and 
idea, g 6 L how formed, 96. 
Conceptualism, i. 24f. 
Conceptualistic view of Logic, i. 37. 
Conclusion, what, i 186. 
Conromitant variations, method of, 

ii. 89, losff., ii9ff., i5if. 
Concrete terras^ i. ii2f. 

Conditions, meaning of, ii. 54f., 

positive and negative, 55. 
Conditional proposition?., i. i34f. 
Connotation of a term, i, QSff., and 
denotation of a term, relation 
between, looff., of proper names, 
lIQff. 

Connotative terms, i. ii8ff, view 
of predication, 167. 

Conservation of energy, ii. 5rff., 59. 
Consilience of inductions, ii, 169. 
Consistency, two sorts of, i iff., and 
truth, 6, i6f., »of, ii. 449ff. 
Contingent truth, i. i7f. 
Contradiction, principle or axiom 
of, i. 7 if. 

Conradictory terms, i. io5f., propo- 
sitions, I78f. 

Contraposition of propositions, i. 

21 iff., fallacies in, 21 iff,, ii. 37 if. 
Contrary terms, i. logf., proposi- 
tions, 178. 

Converse relation, inference by, i. 
205. 

Conversion of propositions, i. I98ff., 
fallacies in, 2ooff., simple, 204, 
per accidens or by limitation, 
204, by negation, 203, by con- 
verse relation, 205. 

Co-ordinate species, 102. 

Copula, i. I29ff. 

Copulative propositions, i. 133. * 

Correlative terms, i. 118. 

Credence, essential to knowledge 
and science, i. 64f. 

Cross division, ii. 317. 

Crucial instance, ii. i65ff., experi- 
ment, ifisff. 
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Deduction combined with induo 
tion, ii. if, i93f.^ ixi induction, 
i 87 fF,, conditions of, i88f, forms 
of, i87f., igoff. 

Deductive reasoning, character of, 
i. iSgff., relation to inductive, 
sciences, i. 

Definite terms, i. iiif., 142. 

Definition, what, i. 8f., ii. 273!!., 
accidental, 275, 290, analytically- 
formed, 279f , approximate, 287, 
by type, 286. circle in, 291, con- 
nection with classification and 
naming,* 274, connection with 
explanation, 276, 300, deductive, 

279, essential, 290, fallacies in, 
289fF., figurative, 291, forms of, 
279ff„ formal conditions of, 
288fF., functions of 275ff., 
genetic, 282, 289, golden rule 
of 285, 301, incomplete or par- 
tial, 289, inductive, 279, limits 
of 278!., material conditions of 
282fF., negative, 29if., nominal, 

280, obscure, 291, per genus et 
ilifferentiam, 289, perfect, 283, 
288f., relation of to division 
and classification, 297, redun- 
dant, 289, rules of 282ff., 288ff., 
substantial or essential, 282, too 
narrow, 290, too wide, 290, 
value of 292f. 

Demonstration, character of i. 54fF. 

De Morgan, i 195, 386f. 

Denotation of a term, j gSflf, and 
connotation (of a term), relation 
between looiT. 

Derivative laws, li. 256ff., 26if. 

Descartes, on method, li 349, 355. 

Description, ii. 275, 290, and expla 
nation, 276 

Determination of syllogistic moods, 
i. 247 ^f. 

Diagrams, Euler’s, i. iSof , five fun- 
damental, 1 51, representation of 
propositions by, i5off., repre- 
sentation of syllogisms by, 25ofF, 

Dichotomy, division by, ii. 319^ 

Dicta of syllogisms, 1 . aSgff. 


Dictum de diverse, i. 291, de ex- 
era plo, 29F, de Omni et nullo, 79, 
aSgfF., 375ffM de reciproco, 291. 

Difference, method of, li. 89, 102ff., 

119. 

Differentia, i. 104, 160, 163. 

Dilemma, 1. 33ofF., definition of, 
33of, method of testing, 334f,, 
339f.. forms of horns of, 

3.V. 

Direct deductive method, ii. igof 

Direct reduction, i. 292fl 

Discourse, universe of i. iS7ff. 

Discovery, method of ii. 36off., and 
proof, i 52f., circumstances 
favouring, ii. isoff. 

Disjunctive propositions, i. 134, 

!36ff. 

Disjunctive-categorical syllogisms, 
i. 328f 

Distinctness of knowledge, ii. 355f 

Distribution of terms, i. I52ff. 

Division, character of ii. 305, cross, 

317, classification and definition, 
297ff, dichotomous, 3 igf., distin- 
guished from partition and ana- 

* lysis, 3 6, fall.'K'Y of 377ff, falla- 
cies in, 3>6ff, incomplete, 318, 
limit:^ of 325, logical, 315, 
(mateiial) or classification, 3oif., 
metaphysical, 3i5f., overlapping, 

318, physical, 315^, principle of, 
317, rules of 31511.. uses of 32if. 

Divisions of Logic, i. 63. 

Divisionis, fundameiitura, ii. 317. 

Doubt, li 202f. 

Eductions, i, 190. 

Effects, intermixture of ii. 64fL 
heteropathic intermixture of 
65f., homogeneous intermixture 
of 65f., 190. 

Elder, li 96. 

Elimination, li. 3iff.. 27, 84f , gzff. 

Empirical laws, ii. 211, 256!., 258!, 
261, science, 259. 

Energy, conservation of 5 iff., 59. 

Enthymemes, definition of i. 347, 
orders of 347f. 

Enumerative induction, ii. 4of., 
goff., 23iff. 
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Epicbeirema, deBnition of, L 356, 
kinds of, 357flf. 

Episyllogism, i. 349f. 

Episyllogistic trains of reasoning, 
i. 349f. 

Error, i. i2f. ; intellectual tenden- 
cies to, ii. 438ff., emotional ten- 
dencies to, 444ff., conative ten- 
dencies to, 448 f. 

Essence, i. 26flr. 

Essential definition, ii. 282, propo- 
sitions, i. 163. 

Euclid, proofs of, ii, 8f. 

Euler, diagrammatic representation 
of propositions i 1 5of. 

Evidence defined, ii. 22of , circums- 
tantial, 22 iff. 

Example, argument from, if. Qif, 

248f. 

Exceptive propositions, i. 148. 

Excluded middle, law or principle 
of, 72ff. 

Exeicises, i.88ff., i25ff., i82ff . 234fF., 
3i2ff:, 342ff;, 364ff., 382ff., ii, i8t., 
43, 82f., *85f., i94f.. 229f., 

249ff., 262, 27 if ,295f., 328fF., 347, 
356. 364, 423ff., 452ff. 

Exclusive propositions, i. 148. 

Experiment, advantages of, ii. 71 f, 
character of, 69f., Mill's methods 
of, 92ff , 184, as material ground 
of induction, 4<;f, natural, 71, 
relation of, to observation, 70^., 
experimental methc^s as deduc- 
tions from causation, 84!!,, ex- 
perimental science, 75f 

Experimentum crucis, ii i65ff’. 

Explanation and hypothesis, ii. 267, 
and observation, and generaliza- 
tion, induction, definition, classi- 
fication, limits of, 269f, illusory, 
270, nature of 263ff., popular and 
scientific, 264fr,, forms of scien- 
tific, 267f. 

Explicative propositions, i. 163. 

Exposition, method of, ii 359ff. 

Extension, of a term, i. 98f., and 
intension, gSf, 

Extremes of a proposition, i. 93f.,of 
a syllogism, 239!'. 


Fact, theory, and hypothesis, ii. 
i74fF. 

Fallacia a dicto secundum quid ad 
dictum simpliciter, ii. 382, a 
dicto simpliciter ad dictum 
secundum quid, 38 f. 

Fallacies, definition of, ii. 365ff , of 
inconsistent terms, 394, of incon- 
sistent propositions, 394, classi- 
fication of, 369ff , connected with 
definition, 289!!., 395, connected 
with division, 3i6ff., 394f., of 
false analogy, 239ff., 442f,, formal 
inferential, 37if., of four terms, 
i. 254, ii. 373, of illicit process, 

i. 256f, ii 373f, of deductive 

inference, 37 iff., of immediate 
inference,!. iQQff., ii in- 

ductive inferential, 387#., induc- 
tive non-inferentiai, 395ff., in- 
ferential, 37ofF., logical, 370IT., 
material or non-logical, 370, 
3goff, meanings of, 365!?., of 
non causa pro causa, 388ff., of 
equivocation, 375f,, of figure of 
speech, 383!!., of amphibology, 
384ff., of syllogistic inference, i. 
252ff., ii. 373ft’., of post hoc ergo 
propter hoc, 389f., of accident, 
380!!., 44 1, of accent, 386f., of am- 
biguous language, 375ff., of ambi- 
guous middle, i. 254, ii. 376, of 
argument in a circle, 402ff., of 
argumentum ad hominem, 4p9^*> 
of argumentum ad ignorantiam, 
4i3f.,of argumentum ad popu- 
lum, 4 1 of., ad verecundiam, i. 14, 

ii. 41 if., 447, of hysteron pro- 
teron,4i5f.,ofbeggitigthe ques- 
tion, i. :'7off., ii. 4coff., of com- 
position, 377ffM 448. of definition, 
282ff, , of division, 377if., of false 
premise, 403ff'., of generalization, 
443f , of irrelevancy or ignoratio 
elenchi, 4o5ff., 44 5< 448* of many 
questions, 4i7ff‘ , of non sequitur, 
4i4f., of observation, 76, 395ff«» 
438f., of paronymous terms, 383, 
of petitio principii, i. 37off f ii. 
40off'., 441, semi-logical, 375ff-» 
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441, of shifting ground, 4i6f., 
separate treatment of, 367ff , of 
undistributed middle, i. 255, ii. 
373, of undue assumption of 
premise, 399fF. 

Fallacious tendencies of the mind, 
ii. 436 <f. 

Ferri, Prof, ii., lo^f. 

Ferrier, i 28. 

Figure, characteristics and uses of, i. 
302ff,, distinctions of, 245ff., Ga- 
len’s or the fourth, 290, imper- 
fect, 290, perfect, 290, valid 
moods and special rules of the 
1st, 2^6ff., of the 2nd, 273flF., of 
the 3rd, 278ff., of the 4th, 2838* 

First figure, special rules of the, i. 
27if., characteristics and uses of 
the, i. 302f., valid moods of the 
266ff. 

Form and matter of thought, i. 40.^ 

Formal division, ii, SiSff-, Logic, i. 
i6f„ truth, 15 

Four terms, fallacy of, I, 254. 

Fourfold scheme of propositions, i. 
*45 

Fourth figure, special rules of the, l. 
286f., characteristics and uses of 
the, 305, moods of the, 283!!. 

Fowler, Prof,, ii. 6f , 4 >fM 6o»72, *6*i 
267, 399 ' 406L 

Fresnel, ii 166. 

Fundamental syllogisms, prin- 
ciples of thought, 66fr., 79ff. 

Fundamental principles of Logic, i. 
64if., character of, 66. 

Galen's or the fourth figure, i. 290. 

Genera, subaltern, i. 103. 

General conception or notion, i. 97, 
terms, 11 of, 11 3f., valid moods, 

265^- 

Generalization and abstraction, li. 
3iof., connection with induction, 
3, relation of, to induction, ex- 
planation, definition, classifica- 
tion, 298f , empirical, 256!!'.. falla- 
cies in, 443^- 

Generic property, i. i6ofi 

Genetic definition, ii. 282. 


Genus, i. 102, 160. 163, proximatti 
103, summum, 103. 

Geometrical method, ii. 190, 192f. 

Goclenian sorites, i. 353ff. 

Gotama, i. i4f., 61, 77, 24i£F,; ii. 235, 

Grammar, relation of, to Logic,! 
86f. 

Graphic method, ii. U9f. 

Ground and consequent, principle 
of, i. 77 , ii- 4S» 47- 

Hamilton, Sir W., i. iif,, 23f„ 69, 

72. iSSf- * 67 L, 323- ' 

Hegel, i. 39, 81, 88. 

Herschel, Sir John, ii. 117, 159. 

Hints for working out exercises, L 
i23flF., i8off., 23iff., 3o8fF., 340®, 
359 ^., ii . 2931, 325 ff ** 4 i 9 ff . 

Hobbes,!. 95. 

Hume, i. 56. 

Hypothesis non fingo, ii. 148. 

Hypothesis, character and forms of, 
ii. i53ff., and abstraction, i7ofF., 
conditions of valid, 1 56fF., defini- 
tion of, 153, descriptive, iSiflf., 
explanatory, i82f., formation of, 
i5off., importance of, i47fF., and 
induction, I49f , proofs of. 162ft., 
provisional, ijgff, theory and 
fact, i74ff., uses of, lyyff,, t^alid 
working, J79f. 

Hypothetical propositions, i. l34fL, 
I74f., ii. 92, syllogisms (pure), 
i. 3o6f. 

Hypothetical-categorical syllogisms, 
i. 32iffi 

Hypothetically necessary character 
of all deductive reasoning,! 238. 

Hysteron proteron, ii. 415! 

Identity, principle of, i. 68ff., 79ft. 

Idola, Bacon's, ii. 437ff. 

Ignoratio clench i or the fallacy of 
irrelevancy, ii. 4 o 5 ff i 445 t 448 . 

Illicit process, fallacy of, i. 256?. 

Immediate inferences, kinds of, i. 
I98ff., nature of, igof., forms of, 
igSff. 

Imperfect definition, ii. 289, induc- 
tion, sff., figures of the syllo- 
gism, 1. 290!, moods, 290. 

Import of propositions* i. 145 , 
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Incomplete definition, ii. 289. 

Idefinite terms, i. nif., 142^. 

Indesignate propositions, i. 143. 

Indirect reduction of the syllogism, 
i. 292, 295ff. 

Individual conception, 1 . 97. 

Induction and probabilitj^, ii. i96f., 
2i2f, aided by deduction, F93f., 
or deduction as a converse pro- 
cess, i6f., as an inverse process, 
iSf., complete and incomplete, 
4iff., by simple enumeration, 
4#f., 23if., by complete enu- 
meration, 40, conditions of,;28ff., 
combined with deduction, if., 
I93f., difficulties in, I35r, 
grounds of, 44f-» imperfect, fff., 
importance of, I7f., marks of, 
2f., mathematical, 233!., distin- 
guished from a notion, 3f., per- 
fect, 5ff., postulates of, 3f., pro- 
cesses simulating, 7flf, relation 
of, to deduction, I3ff., scientific 
and unscientific, 39ff. 

Inductive problem, il. 2 iff., history 
of, 34ff., methods as methods of 
explanation, i33ff., procedure, 

Inductive reasoning or inference, 
nature of, ii. af., methods (Miirs), 
92ff , 184, as weapons of elimi- 
nation, 92ff., as methods of ex- 
planation, i33ff'^ syllogism, lof. 

Inference or reasoning, deductive, 
i. i88f., character of, i85lf, im- 
portance of, i87f., classification 
of, 188, 245, 321, immediate, 
iQoff., i98fF., inductive, i88f. ii. 
2f., i. mathematical, i9iff», me- 
diate, IQOf. 

Inference by added determinants, i. 
23of., by complex conception, 
229f., by converse relation, 
205f., by omitted determinants, 
230, by simple conception, 230, 
definition of, 185, different 
meanings of, i85f., immediate 
and its different forms, i9off., 
kinds of, i98ff., 245, 321. 

Ittfima species, i. 103. 


Inseparable accidens, i. i 62 f. 

Instances, enumeration and analy- 
sis of, ii. 9off. 

Intension and extension of a term, 
i. 89 f. 

Intention of a term, first and 
second, ii. 337. 

Interpretation of propositions, i. 

I7iff. 

Intuitive knowledge, i. 13!. 

Inverse deductive method, ii. iQif. 

Inversion of propositions, i. 2 l 4 ff. 

Irrelevancy or irrelevant conclu- 
sion, fallacy of, ii. 4oSffM 445 > 
448^ «; 

Jevons, i. 36, 70, 114, i2ofF. ; ii. 14, 
ifiSffM lysf** t8off., 385. 

Joint method, ii 89, 97, gSff, riSf. 

Judgment and proposition, i, 92, 
198. 

Kanada, i. 14, 31, 61, 206, 322 ; ii. 

46 , 5 ^ 54 ' 

Kant, i. II ; ii. 349. 

Keynes, i. isSf., 174, 33 ** 

Kinds, natural, ii. 302f., of language, 
i 5 ; ii 33 *. 

Kinglake, il. 439 

Knowledge, analysis of, i. nf , and 
truth, iiff., accuracy of, ii. 35^; 
clearness of, 355, distinctness of, 
355f., immediate, i. i3f., medi- 
ate, sources of, isff, sym- 
bolical, 13 ; ii. 332, 356. 

Lambert, i 29if., 3o3fF 

Language, as related to thought, i. 
4f., 22fF., ii. 44of,, generalization 
in, 335f., importance of, ii. 33 Tf., 
kinds of, i. 5, ii. 331, relation of, 
to Logic, i. 4f, relation of, to 
thought, 4f., z-iff. ; requi.sites 
of scientific, ii. 343ff, speciali- 
zation in, 336ff. 

Law, meaning of, ii. 252, and 
science, 253, and uniformity of 
nature, 253f., utility of, 260, of 
parsimony, 161 

Laws, world as a system of, ii. 254, 
classification of, 255ff., primary 
or ultimate, 255, secondary. 
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25'5ff., derivative, 256fF, empiri- 
cal, 256ff,, invariable, 256, ap- 
proximate. 256!. 

lecky, ii 163. 

Leibniz, principle of sufficient 
reason, i. 76. 

Lewes, i. 37. 

Lewis, Ii. 67ff., 24of. 

Limits, definition of, ii. 17 1, me- 
thod of, I7ifr. 

LimitatioUi conversion by, i. 204. 

Limits of definition, ii. 278f., of 
classification, 323f., of division, 
325, of explanation, 26gf. 

Linguistic*view of Logic, i. 38, 171. 

Locke, i. 27ff. 

Logic, as science and art, i. 6ff., as 
a science of consistency, 6, what 
is, iff., definition of, 6ff., wide 
definitions of, gff., narrow defi' 
nitions of, lof.. divisions of, 63, 
formal, i6f, fundamental prin- 
ciples of, 65ff., general relation 
of, to other sciences, Szf., 
Hamilton’s view of, 37, linguis- 
tic or nominal’stic view of, 38, 
material, i6f., Mill’s definition 
of, 54, objective or material view 
of, 36f., 3off.. of relatives, i94ff., 
origin of, 6off., postulate of, 45ff., 
69, deductive, 17, 49f., and in- 
ductive, 17, 49f.; Carveth Read’s 
view of, 43, pure and applied, 
44f., relation of, to other sciences 
Siff., relation of, to grammar, 
86f., relation of, to language, 
4f., to metaphysics, Sjf., to 
psychology, 83!!., schools of, 
35ff., scope of, 4 iff-, Spencer’s 
definition of, ^6f, subjective or 
formal view of, 37, 39ff, sub- 
ject-matter of, 6, 43ff., uses of, 
56 ff. 

Logical division and its conditions, 
li 298, 3i5ff. 

Logical macliine, i. 36. 

Lotze, i. 43. 339 ; ii- i47. 247 . 

Machine, the logical, i. 36. 

Mackenzie, Prof., i. 33ff. 

Maine, Sir Henry, ii. 442f. 


Major term, i. 239, premise, 239, 
illicit process of, 256. 

Mal-observation, fallacies of, ii, 
396f. 

Mansel, i. 22, 81, 150 ; ii. 78, 82, aSof. 

Many questions, fallacy of, ii. 4*7ff« 

Many-worded terms, i, 109. 

Marginal instances, ii. 285. 

Marquand, i. 36. 

Material Logic, i. i6f., or non- 
logical fallacies, ii. 370, 399ff., 
view of Logic, i. 36f. 

Mathematical axiom?, i. 79, infer- 
ence. iQiff., induction, ii. 233/?. 

Matter and form, meanings of, i. 40, 
of a syllogism, 238. 

Mac Cosh, i. i8f. 

Mediate inference, i. i9of., 237ff., 
346 ff. 

Merz, ii. 181. 

Metaphysical analysis or division, 
ii. 316 

Metaphysics, relation of, to Logic, 

i. 87f. 

Method, direct deductive, li. iqof., 
historical, i9if., inverse deduc- 
tive, 19 if, geometrical, i92f, 
physical, igof. 

Method or canon. See Canon. 

Method of limits, ii. 17 if, of vary- 
ing the circumstances, 32. 

Method,!. 63, ii 348ff , definition 
of, 3?7, general rules of, 362ff., 
graphic, logf, serial, 11 if, com- 
parative, III, importance of, 
348f , kinds of, 358!!. 

Methods, experimental, ii. 84ff., 
unity of, 12 iff., concrete exam- 
ples of, I24ff. 

Middle, ambiguous, i. 254, term, 
239, undistributed, 255. 

Mill, J. S. 1. 33, 39) 4L 54 ) < 52 , 69, 
7 L 72. 75 * 81, 114. ii8f, 37iff. ; 

ii. 3 , 5 . 8 f.« 4 , 16, 26f., 381., 53, 
54 f., 59 ff., 85, H3f., 153. iS'f'. 
184, 280, 341, 4' 5- 

Minor premise, i. 239, term, 239, 
illicit process of, 256. 

Minto, i. 63 ; ii. 33fM72f., *68L, 246, 
397 fi 
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Mixed syllogismi i. 245 > 

Mnemonic lines, i. 293^ 

Modal consequence, i. 228f. 

Modality of propositions, i. i 44 ff- 

Moods of syllogisms, i. 247ff. deter- 
mination of valid, 265ff , imper- 
fect, 290, possible, 248f., subal- 
tern or weakened, 301!,, valid, 
293, names of, 293, of first 
figure, 266ff., of fourth figure, 
283ff., of second figure, 273ff., 
of third figure, 278!?. 

Mutuality of cause and effect, ii. 
67ff. 

Name or term, i. 95. 

Names, uses of, ii. 331 ff., popular 
use of, 335ff., scientific use of, 
33Sff-i generalization of, 335ff, 
specialization of, 33sff. 

Naming, definition, and classifica- 
tion, ii. 273f., double, 34 *ff. 

Natural classification, ii. 30iff., 
kinds of, 30 iff. 

Necessary propositions, i. 144* 
truths, I 7 ff. 

Negation, conversion by, 1 203. 

Negative definitions, 11. 291 f., 

premises, i. 257f., propositions, 
I 38 ff., * 54 , terms, ii 5 ff. 

Newcomb, Prof , ii 208, 

Newton, ii. 148, 158, 162. 

Nomenclature, ii. 333f, 344 fi 
binary method of, 343, and sys- 
tem, 34 if. 

Nominal definitions, ii 280. 

Nominalism, i. 24ff. 

Nominalistic view of Logic, i. 38ff. 

Non causa pro causa, fallacy of, li. 
388 fr. 

Non-connotative terms, i. ii8ff, 
123. 

Non-contradiction, law of, i. 72. 

Non-logical or material fallacies, ii. 
370, 399ff- 

Non-Observation, fallacies of, ii 

^ 395f-,438ff. 

Non sequitur, ii. 4t4f. 

Nota Notas, i. 379f. 

Norton, ii 203. 


Notion or general conception, i 

Nyaya system of Logic, i. 14, 2406!.^ 
ii. 235, 

Objective view of Logic, i. sfif. 

Objective and subjective, meanings 
of, i. 39 f 

Observation, advantages of, ii. 74!, 
352f.. fallacies in, 76, 39 Sff.i 
438ff , as material ground of in- 
duction, 45, nature of, 7of, con- 
dj tions of correct, 35off , relation 
of, to experiment, 7off., to ex- 
planation, 76. 

Obversion, material, i, ^210, per- 
mutation or aequipollence, 2o6ff. 

Oliver, li. 342. 

Omitted determinants, inference 
by, 1. 230. 

Opposite terms, i lojf. 

Opposition, contradictory, i I78f., 
contrary, I7bf., definition of, 178, 
fallacies in, 22off., kinds of, I78f., 
as a ground of inference, 22off., 
of propositions, i78f., square of, 
179, subaltern, 179, sub-con- 
trary, i78f , summary of infer- 
ences by, 222f. 

Origin of Logic, i 6off. 

Ostensive or direct reduction, i, 
292if. 

Pakshila Swaini, i. 58. 

Paradox ot Inference, i. 370. 

Paralogism, ii 366. 

Paris, Dr , li. 98, 390f.. 393f-, 4*2- 

Paronymous terms, fallac}' of, ii. 

383^ 

Parsimony, law of, ii 161. 

Particular permises, fallacy of, i. 
259 ff- ; ii- 375 - 

Particular propositions, i. 14 if. 

Partition, physical, ii. 316. 

Patient, meaning of, ii. 53. 

Perfect figure of the syilogism, i. 
290, induction, ii. 5iT 

Personal equation, ii. 2o7f. 

Petitio principii, i 369/?., ii. 40off., 
44 if., and syllogism, i 37211. 

Physical division or partition, ii. 
316, method, i9of. 
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Plurality of causes, sgff. 

Plurative propositions, i. 147, 26 r. 

Polylemma, i. 331. 

Porphyry, tree of, i. 103. 

Port-Royal Logic, i, 10, ii. 350, 357, 
363f., 448f. 

Positive terms, i. nsfF. 

Post hoc ergo propter hoc, ii, 389 

Postulate of Logic, i. 45f., 69, of 
Induction, ii. 3flF. 

Practical science, i. 34f. 

Predicables, i. ijgflf. 

Predicate, quantification of the, i. 
of a proposition, 129, dis- 
tribution of the, I53ff. 

Predicatl?)n, class-inclusion or de- 
notative view of, i i66f, com- 
prehensive view of, ifiyf., con- 
ceptualistic or subjective view^ 
of, 169, connotative or attribu- 
tive view of, 167, nominalistic 
or linguistic view of, 171, ob- 
jective or materialistic view of, 
ifigf., predicative or ordinary 
view of, 165, theories of, i64(f. 

Premises,!, 186. 

Premise, major, i. 239, minor, 239. 

Primary laws, ii. 2^5, 26of, 

Principle of division, ii. 317. 

Principles of Logic, fundamental, i. 
64ff. 

Privative terms, i. iisff. 

Probability and induction, ii. igfiff., 
206, 2;2f, and chance, 201, 
basis of, 2ooflf., defined, 197, of 
deterioratiun of testimony, 2r7f., 
of cogency of cumulative testi- 
mony, 2i9f., applied to the in- 
ductive determination of causes, 
196, 214, 226flf, of concurrence 
of independent events, 21 , of 

occurrence of either of tw^o 
inconsistent events, 2!6f , proper 
and improper uses of, 228f. 

Problematic propositions, i. I45f 

Progressive, synthetic, or episyllo- 
gistic train of reasoning, 3. 349flF. 

Proof and discovery, i. 52f., and 
demonstration, 54fF. 

Proper names, i. 1 igff. 


Property or proprium of a term, i 
i6of. 

Propositions, affirmative, i. isSffi, 
categorical, I33f, analysis of, 
I28ff., assertory, 144, classifica- 
tion of, i32ff., and judgments, 
92, nSf., compound, f32f., con- 
ditional, 1340., contradictory, 
lySf., contraposition of. 21 iff., 
contrary, 178, conversion of, 
igSff., copula of, i2gf., copula- 
tive, 133, disjunctive, I34ff) I43» 
distribution of terms in, i52ff, 
eduction of, 190, exceptive, 
148, exclusive, 148, fourfold 
scheme of, Msff, Hamilton's 
scheme of, I55f, hypothetical, 
X34ff., 138ft, 143, import or sig- 
nificance of, i62ff, indesignate, 
143, interpretation of, 17 iff,, 
inversion of, 2i4ff., kinds of, 
132, modal 'ty of, i44f., negative, 
I38ff., necessary, 144, obversion 
of, 2o6ff., opposition of, I78ff,, 
particular, 141 ff., predicate of, 
129, problematic, 145, quality 
of, isSff, quantity of, T4if, real, 
accidental, or ampliative, i63f., 
remotive, 133. represented by 
diagrams, i5off,. simple, I32f., 
singular, 142, subalternation of, 
I77f, subcontrary, 178, synthe- 
tical or real 'i63f, universal, 
14 if, verbal, analytical, essen- 
tial, or explicative, i63f., condi- 
tional, character of, i34fF 

Proprium, i i6of. 

Prosyllogism, 1. 349f. 

Prosyllogistic train of reasoning, i 
35off. . . 

Psychology, relation of, to Logic, 1. 

83ff. 

Pure Logic, I. 44> syllogism, 745ff., 

3o6ff. 

Quality of categorical propositions, 
i i38ff., of disjunctive proposi- 
tions, 140* of hypothetical prop- 
ositions, isSff. 

Quantification of predicate, i. issff. 
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Quantity of categorical proposi- 
tions, i of disjunctive prop- 
ositions, 143, of hypothetical 
propositions, 143. 

B/ay, Dr., i. 139, 325. 

Read, Caneth, i. 43, iii, 292, 33of., 

375; ii. 9-', *51. >57, 

I74f.. 2o6f , 267ff., 287. 

Realism, i. 26. 

Realistic view of Logic, i 36f. 

Reason, principle of sufficient,!. 

Reasoning, see Inference. Reason- 
ing in a circle, li. 4o2f., probable, 
I96ff. 

Rebutting a dilemma, i 331, 336!. 

Reciprocity, meaning of, ii. 55. 

Reduction of syllogisms, i. 29off., 
direct or ostensive, 292ff, in- 
direct, 292, 295fif., mnemonics 
for, 293. 

Regressive train of reasoning, i. 
35off. 

Reid, li. 343f. 

Relation of propositions,!. !33ff., 
177, change of, 223ff., inference 
by converse, 205. 

Relative terms, i. uyt 

Relatives, logic of, i. i94ff. 

Remotive propositions,!. 133. 

Representative fictions, ii. 160. 

Resemblance and analogy, ii. 235. 

Residues, method of, ii2ff, I2if. 

Resolution, ii. 31. 

Rousseau, i, i2f. '• 

Rules of classification, ii. 3i2fl„ of 
definition, 282ff., 288flF., of divi- 
sion, 31 5f, of method, 362ff , of 
the dilemma, i. 339, of disjunc- 
tive-categorical syllogism, 328f, 
of pure syllogism, 252ff., of con- 
traposition, 2nf., of conversion, 
199, of hypothetical-categerical 
syllogism, 32if., of inference by 
opposition, 22off, of inversion, 
2i4ff., of obversion, 206. 

Schools of Logic, i. 35fF. 

Science, character of, i. 3off., nor- 
mative, 35, and art, jf,, 33ff., 
deductive and inductive, 49f., 


empirical, ii 259f , experimental, 
75 ^- 

Scientific progress, course of, i. 52, 
ii. 75f., nomenclature, ii. 343ff., 
terminology, 343ff. 

Scope of Logic, i. 4 iff., of this 
work, 63. 

Scotus, Duns, i. 41. 

Second figure, special rules of, i. 
276ff., characteristics and uses of, 
304, moods of, 273ff. 

Secondary laws, ii 255ff., 261. 

wSemi-logical fallacies, li 375ff,, 441. 

Separable accident, i. 162. 

Shake.speare, ii, 44of., 443^, 45if. 

Sigwart, i. 81. 

Similarity, principle of, i. 7of. ii. 45. 

Similars, substitution of, i 70. 

Simple conception, inference by, i. 
230. 

Single worded terms, i. 109. 

Singular propositions, i. 142, terms, 
iio. 

Sophism, ii. 3^6f 

Sorites, Aristotelian, i. 353ff., defi- 
nition of, 352, Goclenian, 353f., 
kinds of, 353^ 

Spalding,! 11. 

Specialization in language, ii. 335ff. 

Species,!. 102, 160, il. 315, proxi- 
mate. i K>3, infima, 103, sub- 
altern, 103. 

Specific property, i. 161. 

Spencer, H., \ 36 ; ii. 4o8f. 

Square of opposition, i. 179. 

Statistical uniformities, h 2ooff. 

Statistics, importance of, ii 2o8ff. 

Stewart, Dugald, ii. i7off., 339f, 

Stock, Mr . i. 123 ; ii 70, 283, 418. 

Strength of analogies, 11. 237fr 

Strengthened syllogism.s, i. 3oif. 

Subaltern moods, i. 302f. 

Subalterns, i. 178. 

Subalternant, 1. 178. 

Subalternate, i, 178. 

Subaltemation, i I77f., as a ground 
of inference, 222ff. 

Subcontrary opposition, i. 178, 221. 

Subject of a proposition, i. 129. 

Subjective view of Logic, i. 37f. 
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Subjective and objective, meanings 

of, i. 39f- 

Substantial definition, ii. 382. 

Sufficient Reason, principle of, i. 
76f. 

Sully, i. 80. 

Summum genus, i. 103 

Super-ordinate terms, i. 102 

Syllogism, analysis of, i 238fif., 
characteristics of, 237f., defini- 
tion of, 237. functions and value 
of, sfiQff., charge of a petitio 
principii against, 372ff. 

Syllogisms, diagrammatic test of, 1. 
25off^ disjunctive, 3o7f,, disjun- 
ctive-categorical, 328f., figures 
of, 245ff., fundamental, 30 if,, the 
Greek and the Hindu, 24off., 
hypothetical-categorical, 32 iff , 
irregular, 346ff., importance of, 
38of., mixed, 245, 32 iff., moods 
of, 247ff., pure, 245ff., 3o6ff., re- 
duction of, 288ff., representation 
of, by diagrams, 25off., rules of, 
252ff., strengthened, 30if.. 
weakened, disjuncti\e* 

categorical, 328ff., fallacies in, 
252ff. ; ii 373ff» structure of, 
i, 238f., kinds of. 245, genera) 
rules of. 2 5 iff, special rules of, 
27 iff, 276f, 28 it, 286f., puie 
disjunctive, 307f, pure hypo- 
thetical, 3o6f., tests of, 249ff. 

Syllogistic reasoning, trains of, i. 
348ff , validity of, 351. 

Symbolical knowledge, i. 13 ; ii. 

332. 356. , . 

Syncalegorematic words, 1 94. 

Synthesis, method of, ii. 353!., 
3S9ff' , , . . 

Syntfhetic tram of t reasoning, 1. 
349ff- 

Taylor, ii. 3^6f 

Tendency, meaning of, ii. 55. 

Terminology, ii. 333ff , 343^^-, 

Term, meaning of, i. 93f., and 
words, 93f 

Tei ms, absolute, i. ii7f, abstract, 
1 1 iff, collective, nof., compo- 
site or many-worded, 109, and 


concept, 95ff., concrete, iiaf., 
connotation of, 98ff., connotative, 
Ii8ff., contradictory, losf., con- 
trary or opposite, io5f., correla- 
tive, 1 18, definite and indefinite, 
1 1 if., definition of, 94f., denota- 
tion of, 98ff., distribution of, 
I52ff., distributive, nof., various 
divisions of, and their signific- 
ance, io8ff , equivocal or ambi- 
guous, 109, extreme, 239, fallacy 
of four, 254, general, no, 1138^, 
major, 239, many- worried or 
composite, 109, middle, 239, 
minor, 239, negative, ii5ff.,non- 
connotative, ii8ff., positive, 
iiSff, privative, iisff, relative, 
1178, simple or single-worded, 
109, singular, no, univocal, 109, 
various divisions of, io8ff. 

Tetralemma, i. 331. 

Theories of p'^edication, i 164(1. 

Theory, fact, and hypothcsi,s, ii. 
I74ff., of predication, i. i64ff. 

Third figure, special rules of, i, 
28if, characteristics and uses 
of, 304f., moods of, 278ff. 

Thomson, i. 7 

Thought, character of, i. 22f., and 
language, 4f , 22ff, ii. 33 if, and 
things, i sf., form and matter 
of, 40, laws of, 79ff. 

Topics, distribution of, i. 63. 

Traduction, i, 190. 

Train of reasoning, i. 348ff., 3S6ff., 
figure of a, 35 if. 

Tiansitive application of words, ii. 
339 ^. 

7' ree of Porphyry, i. 103. 

Tri lemma, i 331. 

Truth, formal and material, i. 16, 
and knowledge, iiff, i8ff., neces- 
sary and contingent, !7ff., and 
consistency, *f., 79ff., il. 4491!*. 

Type, ii, 3o6ff., classification by, 
3c6ff., definition by, 286. 

Ueberweg, i. 9-80,97, i42f , 151 ; ii 
165, 281. 

Ultimate laws, ii. 255, 26of. 
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Undistributed middle, fallacy of, i. 
» 55 ' » 373 . 

Uniformity of nature, law of, i. 74f., 
ii 46, and causation, 79?., and 
hypothesis, lyaf. 

Universe of discourse, i. isyff. 

Universal propositions, i. 141 if, 

Univocal terms, i. 109, 

'Uses of definitions, ii. agaf ; of dia* 
grams, i isof., scoff, asoff., of 
classfficatioo and division, ii. 
32ofr., of Logic, i 56ff., of reduc- 
tion, 29off. 

Uses of the syllogistic figures, i. 
goifif, 

Yaisheshika system of Logic, i. 14!., 
3t, 6if., 2 o6, 321 ; ii 46, 51,54. 

Varying the circumstances, method 
of, li. 32. 


Venn. Dr., 1 . 36, 41, i5if., 193 ; ii. 

10, 29, 35, 6if., 8s, 148,203. 3921. 

Vera causa, ii. 159 
Verbal definition, ii. 28of., proposi- 
tion, 1. ifiaf. 

Verification, ii. 27, 35, 157, ifiift 
Waterhouse, ii. 306!. 

Weakened ^liogisms, i. 3oif, 
Welton, i. i4of. 

Whately, i 11,38!,, 37Sff. ; ii. ii, 
237, 281, 369!., 388f., 403 f.. 407 f., 
4 i 6 f., 44 if,, 44 Sf. 

Whewell,Dr,i 34,;ii.27f.,37f., 155, 

169. U». «7Sf . 3o6f . 341. 

Wilkins, Bishop, ii. 242, 

Wills, ii 22ifr. 

Words and terms, i. 93!., categore- 
matic and syncategorematic, 94; 
transitive application of, ii. 339!. 
World as unity, ii, 254. 
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Moral Drama of the World. 

D.,C. pp. 109. Bound in Cloth. Re. 1 Ans. 8. 

4^ecotn mended for the B.A. Honours Examination, 
Calcutta University. 

OPINIONS. 

Thk United India and Indian StateSi Madras^ 
'Writes 

** ‘The Moral Drama of the World/' by Professor Ambika 
Charan Mitra, is not as its name would indicate a Morality 
’’Play. It is rather a Philosophic Dissertation or Thesis, in 
'Which the learned author offers to prove that the Governance, 
of the world is based on moral principles ; or (as the author 
•says) “to present a perspective of the world from the moral 
■stand -point as distinguished from other perspectives from 
other stand-points." In this object, we have no hesitation in 
-saying that the Professor has very well succeeded. In his 
lucid, grave; and sedate style, as becomes a Thesis on PhilO'^ 
'Sophy> Professor Ambika Charan Mitra has presented the 
Theocratic doctrine which, in spite of the materialistic tenden- 
*cies of the age, has not lost its charm for the serious minded. 
The book is divided into three parts-~the first two comprising 
the ground- work of psychological and philosophic truths on 
which the main topic (Part III) of the moral administration of 
the world is based. As the book is meant for the general 
reader, the author has illustrated every truth by »ro* 
ifuse quotations from the best English poets, which tena an 
additional charm to it. There are many books of the kind 
nn the. English language, like Armstrong's “God and the 
Soul", but we have rarely come acnoss such a concise and 
4ucid statement of the Theocratic argum^t an is compre$$ed 
lin this small brochure of loo pages, 
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The line of argument and the mode of thought pursued^ 
by the learned author are ’ mainly those of western philoso- 
phers and eminent divines like the late Dr. James Martineau. 
We would refer the reader to the book for a full exposition of 
the aulhor^s theory of the Wof1d*s ‘Moral Drama.’ Briefly 
stated it amounts to this : The world as a whole is a syste- 
matic unity as evidenced by the interdependence and mutuals 
co-alesceoce of all scientific laws# physical, biologicaI» psycho- 
logicalf and ethical. In short, the external world shows an - 
unmistakable design in nature leading to a Final Cause. 
When we turn to the still more wonderful world within, 
specialty in its moral aspect, we find that the human life is 
life of probation, pointing to a Free Will as a Metaphyseal 
Entity. From Morals the step into Religion is inevitable . 
The human mind with its sense of ‘free will’ and ‘oughtness’ 
or, moral obligation cannot rest satisfied without, being led. to- 
God as the source of all light and love^ 

*’Our wills are ours, we know not how, 

Our wills are ours to make them thine." 

Thus the goal of human life on earth is action, a striving 
after that perfection which we know as divine, or as a Hindi 
poet has said — ‘If man but acts as he ought, he becomes a ' 
god”. 

The author thus reaches his faith in God — ’ 

‘‘That God who ever lives and loves — 

One God, one law, one element, 

I . And one far off Divine event. 

To which the whole creation moves." {Tennyson!) > 

Such a pfetUre as this has always enthralled the human 
mind and we feel grateful to the author for presenting it so 
scientifically for the edification of the general reader.’’ 

i The Modern Review, Calcutta^ writes 

‘‘The author has ' ‘tried to present before the reader a per- 
fective of tfie world from the moral stand-point as dis- 
tihgUished frpm'ot her perspectives from other stand-points.” 

. The book is divided into three parts, each part being sub- 
divided into three chapters. The first part which ts called ^ 
‘Introduction’ discusses the following subjects (i) The World 
as a Systematic Whole ; (ii) Fact and Fiction ; and (iii) Place “ 
of lyiaa in the Universe. 

’ ' Thfe irameof the second part is ‘‘Conditions of Human 
Life;" and it contains three parts under the following heads : 

! Physical Conditions^ (v) Mental Conditions and (vi), 
Moral Conditions. * 

, The name of the thir<j part is “The Moral Administration 
otjtfip Wprld” which is the principal topic of -the book. In this* 
fh6 discusses tne following subjects :-*-Tbe Moral 



Canstitution of Man (Chap, vii) ; the Environment (Chap^ viii) 
and Metaphysical Implications of Moral Administration 
Faith in the Super-sensuous, Theism and Pantheism, Future 
Life, etc,) 

The hohk is meant for the i^eneral reader and is written «i 
a .simple and non-technical lan^uage^ The book rs well 
written and well illustrated by apt poetical quotations. It is 
recommended to the general reader.” 

Sir Alfred Croft, K. C. I. E., M. A., Formerly Vice- 
Chancellor of the Cedci4ita University and Director ? of 
Public Instruction^ Bengal^ writes 

“It was very good of you to send me a copy of your 
“Moral Drama of the World** which I have read with much 
intere^ and pleasure. It is a fitting sequel to the other works 
you have published on the various branches of Philosophy 
of which important Science you may now claim that you 
have put forth a complete treatise. In the last work I was 
specially struck with your treatment of the difficult questions 
of Freedom and Necessity, and of Theism and Pantheism, 
which are handled in a clear and comprehensive and very 
attractive way. I hope the little book will have a gteat 
success. 

** 1 should also like to tell you how much I have been 
impressed with the lucidity and force of your Enelish style, 
which contains not a line nor a word to suggest that the 
writer is not an educated Englishman. This is no doubt 
explained in large part by the remarkable extent and diver- 
sity of your reading in English Literature, proofs of which 
abound in the present work.** 

Professor J. S. Mackenzie, M. A., Litt. D., 
wTites 

“I am sorry that the acknowledgment of your little book 
on ‘The Moral Drama of the World* has been so long delayed. 

I have now read it with much interest. I admire the sym- 
pathetic way in which you refer to different points of view 
and the good judgment that you show in mediating between 
them. Vour book ought to help a good deal in bringing 
together Eastern and Western ways of thinking.** 

R W. F. Shaw, Esq., M. A., Registrar^ Patna Uni- 
versity, writes 

**Very many thanks for so kindly sending me a copy of 
your book “The Moral Drama of the World*’ w'hich I havfe 
read with much interest. It would be well if this book 
could be widely circulated and read ; so much of the pfesent 
unrest and trouble in the world is due to mankind following 
after malarial rather than spiritual things and worrying over 
tl^gs that do not matter. *’ ... 



The Elements of Morals, 

WITH FULL MARGINAL NOTES. 

(Adapted to the Syllabus la Btblea for the B. A, 
Exaailaatloa.) 

D. C. pp. 876. BOUND IN CLOTH. Rs. 5. 

Recommended for the B. A. Examination^ 
Calcutta University. 

OPINIONS. 

Professor J« H. Muirhead^ M.A., LL.D.» writes 
from Birmingham 

‘‘What 1 have read of the book and the fs^enerai impres- 
sion I have got of its arrangement and details leads me to 
think It will be very useful as a text-book and 1 hope it will 
have a wide sale,*' 

Professor J. S. Mackenzie, M.A., LItt. D., writes 
from Cardiff'*^ 

“It seems to me a decidedly good book...., .You have evi- 
dently made a careful study of most of the leading writers on 

Ethics 1 should think your book would be a very great 

help to young students, especially in India." 

Professor E. B. Titchener, D. Sc., Ph. D., LL.D., 
writes from Ithaca {N, K) 

“I can see that you have worked" conscientiously and 
thoroughly, and— so far as I can determine^ with keen ap- 
preciation of the pedagogical side of your undertaking. I 
hope that the success of the book will repay you for the time 
and labour spent upon it." 

Mind writes 

“It is generally thorough and well arranged. It includes 
a good deal in its 8qo pages." 

Dr. P. K Ray, O. Sc. (London and Edinburgh), For^^ 
merly Principal and Professor of Philosophy^ Presidency 
College^ Calcutta^ writes 

*‘I think you have' done a great service by writing and 
publishing this book You have gone over gverylarg^ 



pound and taken a comprehensive view of the chief systems. 
It has become, therefore, a very ^ood compilation and will, 
I think, prove very useful to students and also to teachers. 
The book contains ample evidence of your very wide read- 
inpf. The ouotations from philosophers and poets are well- 
chosen and the latter are a special feature of the book, which 
will, I think, be attractive to the students.** 

Sir Gooroo Dass Barter jee, Kt, M A., D. L «PhvDo 

Formerly Vice-Chancellor of the Calcutta University^ writes:— 

**The scope of the work and the distribution of its topics 
are set out in the introduction, and the well prepared table of 
contents gives one a fair view of the matters treated of in the 
book. The arrangement adopted is quite methodical, and 
the different matters discussed come up in the natural order 
in whiffh they would occur to a thoughtful teacher or to an 
intelligent and inquiring student. The style of the book, 
and the mode of treatment of the details, are peculiarly 
your own, and are the result of that thorough mastery of the 
subject, that admirable power of lucid exposition, and that 
conscientious care in the discharge of duty, which have made 
your teaching so successful all throughout. The discussions 
are illustrated and enlivened by apt quotations not only from 
philosophical writings, but from the whole range of English 
literature. Another noteworthy feature of the book is that it 
aims not only to expound theoretical moral truths by 
reference to reason and authority, but also to help practical 
moral training by dwelling^on the practical bearings of moral 
truths and on concrete moial life. The book will, on the 
whole, be of very great value to every student of moral 
philosophy.** 

*The Most Rev. R. S. Copleston, M.A, D.B., 
D.G.L., LL. D., D. Litt, Lord Bishop of Calcutta^ writes 

Allow me to thank you heartily for -your valuable book, 
*The Elements of Morals.’ 1 venture to express sincere 
admiration for the learning which it displays, and for its 
excellent teaching. It is calculated, I feel sure, to do much 
good.** 

Charles H. Tawney, Esq , C.I.E.* M A., Formerly 
Director^ of Public Instruction of Bengal, writes 

“I see that your book contains evidences of very wide 
reading, and your criticisms of the various systems beeni to 
me just and discriminating. It has alw^ays appeared to me 
that the Utilitanaa Moiahsts, when they get into a difficulty, 
shift their pen from one hand into the other, and write like 
mere superstitious Intuitionists. The quotations which you 
give from English and Sanskrit poetry are often very appo* 
site, and enliven the serious discussions.** 



Sir Alfred Croft, K C.I.E., M.A.. Fwmerly Vice- 
Chancellor of the Calcutta Univertify and Director Public 
Instruction^ Bengal^ writes : — 

“1 gaineri the same favourable impression from your 
“Elements of Morals*' three years ago ; and in that respect 
I owe you a sincere apology for not having written to you, 
after the book had reached me, to convey my opinion of the 
work. Other engagements interfered ; I could only take 
it up at intervals ; and when I had finished it, ereat as my 
satisfaction was, the time seemed to have passed for ex« 
pressing a judgment." 

Professor James Seth, M.A., writes : — 

"The book seems to me likely to be of real service to 
students of the subject, and I thank you for your reffrences 
to and quotations from my ‘Ethical Principles.' We appear 
to be in general agreement as regards Ethical theorv, and 
r am glad to see that vou have adopted the term ^Eudae- 
monism,' and carefully distinguished it, as few writers do, 
from ^Hedonism.'" 

The Hon’ble Sir N. G. Chatidavarkar, Kt , B.A., 
LL. B., Vice-Chancellor of the Bombay University^ writes 

“The book has interested me very much, especially 
because of the inspiration it gives for right conduct and good 
character. A book on moral philosophy is worth its name 
only when it helps us how to live worthy lives ; And I venture 
to think your book is helpful in that way.'* 

The Rev. A. H, Hildesley, M.A.» Felloi» of the 
Punjab University and Editor of the Punjab Educational 
Journal^ v^rites ; — 

“A.Ubw me to offer you my best congratulations on yoyr 
work ; 1 mucb regret that I had neither time nor space to do 
it anything like justice. Your treatment of a difficult subject 
is marked by wide reading and original thought. Yoiir 
calmness and persuasiveness add much to the charm of the 
book. No one can fail to be interested . by your style and 
very happy and appropriate poetical quotations TWough- 
oqt the book thpre are manifest signs of sincerity, and the 
aroma of absolute fairness pervades the whole book., ' 

The Indian Daily News, Calcutta^ writes:^ ‘ 

"The idea of the book may be described as an attempt to 
explain moral principles with special reference to their con- 
crete application. With a view to this end Prof. Mitta has 
entered, into a careful study of the chief moral problems and 
a critical estimate of the leading ethical systems of the East 
and the West. His account and criticisms of the systems of 
so many schools of ancient and modern liixies-*-froTn^VedaA*. 



^ism and Platonisp io Positivism and Hegfeliani$tn^are 
always clear, concise, and accurate. His estimate of the 
'Views of Mill, Bain, Martineau, and Calderwood is at once 
'precise and lucid ; and his remarks are always appropriate 
and just. The chapters on the Perplexity of Conscience, 
’Outies and Rights, Virtue and Wisdom are very instructive 
“.and are calculated to foster the growth of a healthy moral 
character. As a text^book, it is valuable, not merely for its 
covering the B. A. syllabus in Ethics, but also for its whole- 

• some practical teachings. The marginal notes wUl be very 
' useftii to examinees.’* 

Rao Bahadoor S, Mangesh Rau. B A^, Late professor 
' of Menial and Moral Science^ Presidency College^ M^ras^ 
-and Fellow of the University of Madras^ reviewing the book 
in ihe»Madras Educational Review, writes : — 

Mitra has made his book as full as it could, be 

• though he calls it merely **The Elements/* Any one who 
masters it will find himself equipped with a sound grasp of 

’ the subject such as no single book, so far as we are aware, 
has been equal lo supplying, except perhaps Mackenzie's 
' Manual of fohic<i : and it has certain merits which the latter 
is wanting in For one thing, the style is much more simple 
- and popular and is within the comorehension of the merest 
f beginner, Ariother excellence of Mr. Mitya’s book is the 
comparison Of the important ethical systems of the European 
and Indian philosophers. This is, a ver^ valuable contribotipp 
to the subject, welcome botli to the European and the Indian 

• student. Though the author says that he restricts (he, book 

only to the psychology of ethics he ha,s, wherever necessary, - 
shown the connection between the yarioui^ ethical systems 
-and, the metaphysical theories upon which they ^ 

tVEadi one pf the .chapters is made as comprehensive as 
possible jand the pros and eons on eaCh point are lucidly, and 
fully- considered. The perusal,, therefore* of the book must 
be very, helpful in the training of the mind > in the habit cff 
weighing, reasoniijifg and judtci5ly determining the forc^ and 
validity pf arguments and stimulate, introspection,, tThe 

• difficulty of fu)lv accounting for the progress in morality by 
•^the theory of evolution made T. H, Greeti seek for its expla- 
nation m idealism and ever feince then the theory of Eudx- 
monism or self-realization has held the ^ound in ethics, and 
Prof. Mitra has done full justice to this theory to the dis- 
cussion of which he has devoted the biggest and most 

. ^admirable chapter in his book. It is in this chapter that he 
gives a very lucid exposition of the philosophy oi Hegel ahd 
-of Vedaittism, and other idealistic systems and compares 
«lhe,tn in theit ethical Issues with great skill and learning! . . j j . 



"The rematrtmg pbrtiorts of the book oover all the 
usually dtspussed irt treatises on ethics and are each full im 
itself, and render Prof. Mitra's book an admirable text^book: 
on the subject suited to meet all the requirements q{ the B-A. 
Pass Course of the Madras Universit)^ and of private 
students ivho may wish to gain a clear and comprehensive * 
idea of the science of ethics. 

** Among 'other noticeable excellences of the book we may 
mention the clear accounts of the systems of all the ethical* 
writers, both English and foreign, so that the student has no- 
need to go outside the book for a history of ethics. The 
author makes full use of the device which every professor 
ought to adopt, of impressing important points on the minds- 
of his pupils by apt poetical quotations, epigrams and, pithy 
sayings which strike the mind and are never forgotten when 
uttered bv the living voice of a respected and beloved pro- 
fessor. The marginal notes are also very good and must be*, 
very helpful to the student.*' 

The Calcutta University Magazine writes "Pro- 
fessor Mitra has certainly to be congratulated on bringing 
out one comprehensive volume of Ethical study. The natural^ 
moral fervour of his mind combined with a wide range of 
studies, has peculiarly fitted him for the task. He draws hiS'- 
principles not only from traditional sources but also from the* 
testimony of his own moral consciousness. And he draws- 
hts illustrations, which are often illuminating and inspiring, ! 
from history, literature and contemporary events. He is not 
anxious to save tbg theoretical part of morals from their prac- 
tical or applied aspect. He is rather persuaded that the 
fundamental aim of ethical studies should be the cultivation 
of a virtuous mind. He writes therefore with the object ofi' 
infusing '*the principles of morality into young minds.*' His* 
book not meilhly puts together the dry bones of fact nor 
indulges in the critical method that is not satisfied until it 
has succeeded in pulling down almost everything, but it aims • 
at presenting in simple, clear and unpretentious style the* 
best thoughts of mankind on the problem of the g<MMl and 
the evil. Here, in morals at any rate, philosophy should 
forsake its usual— ‘^ey in grey." Professor Mitra’s book is- 
therefore not only designed for the University student but 
the general reader as welt. His style is admirably dear' 
and characterised by a quiet eloquence which can only be* 
the outcome of strong conviction. Another merit of the- 
present work is that it comes from one who thoroughly' 
understands the Indian mind and the Indian traditions The*^ 
author has amply illuminated the text by quotations fron> 
the Koran, the Bible, the Dhammapada, and the Bhagabat- 



The R«v. Dr, W. S. VrquhArt, M A, D. Phil.,. 

Proftssor of Philosophy^ Scottish Churches College^ Calcutta^. 
i^viewinp tbebopk in the Scottish Churches College^ 
MagajKine, writes : — 

‘^The book is on a comprehensive scale and should prove 
a valuable introduction to the study of Ethics. Its produc- 
tion must have involved a vast amount of study and labour, 
and the various topics are treated with gfreat thoroup^hness^, 
very useful quotations from standard writers on the sul^ct 
having? been gathered together under each heading. The 
discussion of the relation between ethics and other sciences- 
is specially well presented. Too much dpace has perhaps 
been ^iven to such a subject as the^ psychological assump- 
tions in ethics, but on the whole the relative importance oF 
the different sections has been carefully kept in view. In 
theiiB days of the cheap paper-covered cram-books the* 
appearance of such a substantial Volume as this is exceed- 
ingly welcome.^* 


The Bengalee, Calcutta^ writes 

“In this Boiok the author explains the main points oF 
ethical inquiry with a view to infuse the principles of mbrality 
into young minds. To impress the principles on such minds, 
the author hfis generally illustrated them oy reference to con- 
crete problems of life as well as by quotations from the Bible,, 
the Koran, the Dhammapada and the Geeta. On almost 
every impoitant point, the different views are given, with ar 
statement of the reasons which seem to justify one as distin- 
guished from the rest. The book will prove useful to Univer- 
sity students as well as to the general reader. The marginal 
notes wHI be found of much value, being helpful to a careful, 
preparation of the subject. The get-up of the book is all that 
could be desired, and all credit is due to Messrs. S. K. Lahiri> 
and Co., publishers,'* 

The Indian Education, Bombay, writes “It provides 
a treatment of all the problems of morality and most of the 
great moralists of the world*. .We notice many interesting 
quotations about the book, which prove that the author has* 
tried to bring his subject into fruitful relation with literature.'* 

The Modern Review, Calcutta^ writes 


‘‘This is the first attempt by an Indian to write a coin- 
prehen sive treatise nn ethics, for the late Professor Mohir 
Chandra Sen's book is after all meagre and sketchy,.. The* 
Elements of Morals* has often quoted fiom the Indian scrip- 
tures, and it has done a real service by instituting some com- 
parisons between the philosophies nf the East and West. 
Our buys must not grow up in entire ignorance of their own- 
philosophy. ...As a text-book for our University students, it is- 
{extremely well-written and 1 dare say the University would 



iprescrihe it fot the B. A. Etcatnination, Some of the chapter$ 
are remarkably clear and alt of them are full^and wetbrea* 
-soned. We conpfratulate the University on the production 
of such a book by one of its alumni*' 

The Hindustan Review, Allahabad^ writes r'— 

“Its fund of ideas is large and the treatment is comt 
»|)rehensive enough to cover the whole ground *' 
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OPINIONS. 

Professor J. H. Muirhead, M.A., LL.D., writes : — 

‘i think it will be a most useful book for the purpose. 
9 note particularly the questions at the end of the chapters 
as .greatly !inc.reasing its value for students. Many of fhe 
illustrations are I thiiik very happy. I an) glad , Vou ‘ treat 
of dreams and psychic phenomena on the basis of the 
ordinary psychology. 1 shall look forward with much interest 
^to the second volume,” 

* “1 congratulate you on the completion of t^e book which 
ought to be very useful as a text-book both in India and in 
this country. It seems to me to be very well arranged and to 
be the outcome of wide reading and mature thoughl. 1 have 
^ust been reading with great interest the chapter ou the 
concrete mental life which was a happy thought. Most of 
^he examples of multiple personality were new to me.** 

Professor J. S. Mackenzie, M.A., JLitt. D., writes 

“It is a very good book. I shfi^U look forward to Vok IL 
•with great interest, 1 believe your book will be of great 
wralue both to students and to teachers*,'* 

It is intei^sting and in general good/' . 



sir Qootob Daifts Banerlee,Kt.» RI^A., DX., Ph.B*, 

Formerly Vice-Chancellor of the Calcutta University , 
•writes ^ 

“I have glanced through the book, and I find that it is of 
the same high standard of merit as your two previous works, 
“^‘The Elements of Morals** and ‘‘The Principles of Logic.’* • It 
•presents a remarkable combination of the qualities of dear- 
mess, completeness, and conciseness, — a combination which 
•is the result of your scrupulously methodical arrangement 
and strictly logical treatment of the different topics of the 
subject. The economy of space and writing which you have 
thus effected in preparing the book, at considerable expense 
•of your time and energy no doubt, will help students to 
•effect no inconsiderable economy of their time and energy in 
reading and understanding it. 

• 

“The publication of the second volume of the book will be 
-eagerly expected, and the book will, I think, form an excellent 
text-book for our students.** 

‘^The second volume completes your excellent work on 
Psychology, of which the first volume was published some 
time ago.'’ 

“One great merit of your book is, that it presents a rare 
•combination of the somewhat incompatible qualities of 
•dearness and conciseness, — a combination which is of the 
highest value to the student. Another great merit of the 
'book is that it encourages thought and not mere memory, 
The student is made to see that he has to reason out for 
himself the principles enunciated, instead of taking them 
<upon trust and committing them to memory. There are, 
•it is true, abundant quotations from standard works, but 
•they are skilfully introduced as links in the chain of reason- 
•ing adopted, and not as independent dicta resting on the 
authority of the writers quoted. All this is as it should be, 
and as was to be expected from a writer of your ripe ex- 
iperience as a conscientious teacher of Philosophy. On one* 
or two points, such as the question of free-will and necessity, 
•there may be room for some difference of opinion. But 
altogether the book will be a really valuable text-book for 
students of Psychology.” 

Professor James Seth, M.A., writes:— 

**Very^ many thanks for- your kindness in sending me 
•copies of your ‘Elements of Psychology,’ Vol. !. and your 
‘‘Elements of Morals’. 2nd edition. Both seem to me likely 
to be of real service to students of these subjects.” 

“Many thanks for your kindness in presenting me with 
:a copy of the second volume of your ‘Elements of Psy* 
^hology* which i find tp be an excellent intfoduction to tne 



subiett, scholarly) 1uctcl» wdl-arranged* and tborouRWy up^ 
tO'date. It ought to be most 'useful to student^ and 1 hope 
it may attain the success which it deserves.’* 

Sir Alfred Croft, K.C I.E , M A., Formerly Vtce- 
Chancellor of the Calcutta University and Director of Public 
Instruction^ Bengal^ writes : — 

“To have written and published such a comprehensive 
conspectus of the mental sciences as is contained in these 
books, and in your earlier “Elements of Morals/’ shows that 
you thoroughly appreciate the responsibilities attaching to 
the chair that you fill, while it amply justifies the University 
in your selection for that important post. 

“ I can only hope that your new books will achieve that’ 
success which) with the cursory glance that alone I can give 
them, they seem to me most conspicuously to deserve. ^ 

“The book covers the whole ground most completely and* 
shows not only wide reading, but accurate and logical thought 
combined with *a clear and lucid style. The numerous 
illustrations from English poets are singularly apt. I wa5> 
particularly struck with your chapter on the Will, a difficult 
subject well and carefully handled. 

‘The complete work should make a valuable text-book: 
of the subject, and I hope it will be successful.’* 

Charles H, Tawney, Esq., M.A., Formerly^ 

Director of Public Instruction^ Bengal^ writes : — 

‘‘I have been much impressed by the wide range of your 
reading on the subject. Your remarks on Memory and 
Imagination seem to me particularly valuable. I am also* 
much impressed with what you say about acquired percept 
tkms. 

‘‘One great merit of your book is that you allow every 
authority to spealjt for himself, and so it presents a fair sum- 
mary of many contending views. 1 think that this is a great 
advantage in a text -book. No doubt, some of your reader» 
will come to hold opinions which you do not specially favour. 
But 1 suppose you would be glad to produce such a result. 
It makes your book more effective as an instrument of reak 
education.” 

The Century Review, Calcutta^ writes 

“Professor Mitra of the University is too well-known a- 
scholar to require any fresh introduction to our readers His* 
present publication on Psychology is really a very compre- 
hensive piece of work *'aiming to explain psychical phenom* 
ena consistently with the claims of the different sides of our 
nature/* The learned writer in dealing with his subject^ 
matter has adopted no sectarian or partisan point of view, bus 



ttas set before himself the lofty ideal of discoverinfj truths by 
:a careful and impartial study of facts. All serious students of 
modem philosophy must feel grateful to him for attempting 
to overthrow that conception of this so called scientific age of 
'Ours which regards our mental life as a mere panorama open 
»to our view but without any substantial or originating piin- 
»ciple. The book before us contains many original contribu- 
tions to the subject and must be found useful by students 
•as well as by other independent thinkers* The Chapter on 
‘‘Imagination’* may be specially characterised as being a 
well-reasoned and lucid exposition of this difficult topic. It 
would be superfluous to say that we are eagerly expecting 
'the publication of the second volume.” 

The Hindustan Review, Allahabad^ writes 

•Prof. A* C. Mitra’s Elements of Psychology (S. K. Lahiri 
Co., Calcutta) is another contribution of Prof, Mitra to 
the text books on mental sciences. He is well-knowii as 
the author of the Principles of Logic and Elements of MoraU 
which we had noticed in our Review for their clearness^ 
completeness and conciseness. The present work should 
»be of great help to the students as a most comprehensive 
•exposition of the subject from every important^ and even 
contending, point of view, in which the authorities quoted 
are allowed to speak for themselves. It should be of real 
•service to the students, as the author is an experienced 
fteacher and knows their needs.'* 
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dPlMlOMS. 

The Most Rev. R. S. Cople^ton, M.A., D.D.,. 
D, C. L», LL.D , D. Litt., Lord Bishop df Calcutta^ writes: — 

Part 1 — “AUow me to thank you for a copy of your valu- 
able work on Dectuctive Logic, which has just reached me- 
from Messrs. Lahiri. I am glad to see a work on that branch 
of the subject ; for I think it is now too much neglected. It is- 
a pleasure to an old Oxford Logic lecturer to meet withi 
^'Barbara Celarent'* again.’’ 

Professor J. S. Mackenzie, M.A., Litt D., wntesr 

from Cardiff 

‘‘I think the two volumes together should make a good* 
Text- book.” ^ 

Sir Alfred Croft, K.C.IE., M A., Formerly Vice^ 
Chancellor of the Calcutta University and Director of Public 
Instruction^ Bengal^ writes : — 

have looked at your “Inductive Logic** and have been 
much and most favourably impressed by the wealth and the 
variety of the illustrations by which you elucidate the 
methods, principles and conclusions of that science.” 

Sir GoorooDass Banorjee, Kt., M.A.,D.L., Ph D.,, 

Formerly Vice-Chancellor of the Calcutta University^ writes: — 

Part 1. — “The book will be very useful to students. 
The rules and principles of Logic have been lucidly explained 
in concise, but clear language, and amply illustrated by well 
chosen examples. It will form an excellent text-book for 
beginners.” 

Part 1L— “It is written in your characteristic happy and 
lucid style, and the different topics are arranged with that 
due regard for method which is so essential to a proper 
treatment of ih^ subject, and so helpful to the learner in 
following the successive portions of the book The exposi- 
tion ot principles is illustrated by well selected examples, 
and the exercises given at the end of each chapter will 
enable the student to see how far he has mastered, and can* 
apply, the principles expounded. 1 should add that the 
get up of the book is excellent.” 

Charles H. Tawney, Esq , C 1 £., M.A , Formerly 
Director of Public Instruction^ Bengal^ writes * 

“I have derived much pleasure from reading your Prin- 
ciples of Logic^ particularly the volume on Induction... 

I think that your volumes will be of great use to the students 
of the University of Calcutta as you seem to have dealt 
with the subject of Loj^ic in accordance with the outlines^ 
laid down in the Calendar. They would, I should think^ 
be valued also by independent inquirers.” 



Sir Pratul Chandra ChattarJ«*, Kt., G.j^.C::, lii(!A ,, 
D. !>•> Formerly Vtce-Chancellor of the Punjab University, 
writes : — 

F#rt I*-<-**Vour book seems to be an excellent one welk 
suited for the capacities of Indian students.’* 

THo Bengalee* Calcutta^ writes • — 

Part L-^* ‘Prolessor Mitra has lucidly explained in this* 
book the rules and principles of Deductive Logic, always 
illustrating them by appropriate examples. In the Intro- 
duction he has explained the fundamental notions of Logical 
Science and the first piinciples of both Deduction and« 
Induction. All the chapters are well written, and those on 
**]mmediMe Inference” and ‘‘Syllogism’* are specially clear 
and^ comprehensive. The author has given an interesting 
account of the ‘‘Dilemma”, which is illustrated by concielc" 
examples. The marginal notes and hints for working out 
exercises will be very useful to examinees ; and the numer* 
ous exercises given at the ends of chapters will enable stu* 
dents to apply the rules and principles to concrete cases. 
The get up of the book is excellent. We recommend the 
book to our young readers,” 

The Indian Education* Bombay^ writes im- 
part I — “This deals with ordinary Formal Logic and 
appears to be written in a clear and sensible manner,” 

Part II. — “We have given a notice, all too brief, to 
this book before ; we are now very glad to welcome the 
second part. It is evidently the work of one who is a master 
of his subject • and he possesses also the gift of writing in a. 
readable style. The illustrations are often interesting and 
amusing. The book is excellently printed.” 

The Indian Daily News, Calcutta, writes ■ 

Part I. — ^‘'The aim of the author in ibis publication is,, 
by judicious selection of matter, to assist the beginner in 
grasping the main principles of logical science. As a prac- 
tical teacher, the author is familiar with the difficulties ot 
young students preparing for the Intermediate Examination 
ii| Arts, and his endeavour has accordingly been to adapt 
his book to their requirements. This is done by a discus- 
sion of principles illustrated by examples. Problems are set 
for solution and hints for working out exercises are given. 
The author deserves to be congratulated on his very credit- 
able performance.” 

The Hindustan Review, Allahabad, writes : — 

Part L— ‘‘‘The author is an experienced and capable^ 

teacher and his work is an excellent text-book of the subject.” 



tnie Century Sevli^w^ writes 

'^Professor Mitra may be said to be at least one o{ the 
^rgt men in India who have had a thorough insight into the 
capacities and needs of Indian students of Mgic* Both 
’his books on Deductive Logic and Inductive Logic are 
prepared for meeting the peculiar needs and difficulties of 
the young Indian students of Lpgic ; and it is pleasing to 
add that his books will be of no less value even to non- 
vlndian students. 

“The arrangement of the different subjects that fall under 
^Deductive Logic is excellent, and the treatment of these 
-subjects IS very lucid and simple so that any student Who 
carefully follows the author may be confident of being free 
'’from falling into confusion which is generally the chief fault 
of the beginner. In particular the exercises and the hints 
for working out exercises are so good, as to enable the 
^student to be acquainted with the difficulties peculiar to 
^Deductive Logic and also with the easy methods of solving 
• these difficulties. 

“The Inductive part of the work is as good as the Deduc- 
-tive portion. The chapter dealing with the various grounds 
of Induction is specially good. The classification of fallacies 
is an excellent one and the number of fallacies mentioned 
its exhaustive. The chapter dealing with the sources of 
fallacies is very interesting and serves as a good stimulus 
•tto students who desire to study psychology as well. We 
•#iave no hesitation in recommending this book to the atten- 
ition of all our readers. Its originality of treatment and 
wvidth of outlook add to its popularity.*' 
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